accordance with the proper domestic terminology. Therefore, reconsideration of 
the claims is respectfully requested. 

In respect of 35 U.S.C. §112, first paragraph. Applicants have removed the 
terms "homologues, analogues, derivatives, complexes, esters, fragments and 
sub-units of hyaluronic acid", and have limited the molecular weight of the 
form of hyaluronic acid to the range of 150,000 to 750,000 daltons, overcoming 
the 35 U.S.C. §112, first paragraph rejection. Thus reconsideration of the claims is 
respectfully requested. 

CLAIM RETECTIONS UNDER 35 U.S.C. §102(b^ OR IN THE ALTERNATIVE §103 
The Examiner has relied on one prior art reference, Delia Valle (United 
States Patent No. 4,736,024) in rejecting Applicants' application under 35 U.S.C. 
§102(b) and 35 USC 103. Applicants respectfully submit that their invention is 
clearly not anticipated or obvious. In fact, the teachings of the prior art cited by 
the Examiner teach in a different direction from Applicants' invention, teach 
away from Applicants' invention and thus, clearly establishes the patentability of 
Applicants' invention. Thus, the claims of the invention as amended are clearly 
patentable. 

Applicants have carefully considered the "findings of fact" of the 
Examiner in arriving at her conclusions under 35 U.S.C. § 112, 35 U.S.C. § 102, 
and 35 U.S.C. § 103 of what a person skilled in the art would understand from 
reading the Application and the prior art cited by the Examiner. Applicants' 
Agent has filed previously, declarations of the foremost authorities of hyaluronic 
acid in the world today. These "Experts" were given a copy of PCT Application 
PCT/CA 90/00306 published under International Publication No. WO 91/04058 
from which the parent application of this Application entered the National 
Phase in the U.S. under Application Serial No. 07/675,908, the parent application 
of this Application Serial No. 08/462,148, together with the prior art cited by the 



Examiner in the parent case which prior art included Delia Valle (4,736,024) and 
asked what persons skilled in the art would understand from the Application 
and the prior art. These "Experts", who would know what would be understood 
by persons skilled in the art reading the Application and the prior art as well as 
the state of the art at the time of the invention, have expressly disagreed with the 
conclusions reached by the Examiner with respect to the understanding of a 
person skilled in the art reading Applicants' Application and their ability to 
understand and use the invention taught and the teachings of the prior art. In 
each Expert's opinion, the Application fully describes the invention claimed, 
enables persons skilled in the art to understand and use the invention and 
concluded the prior art cited by the Examiner does not anticipate Applicants' 
invention or render the invention obvious. In fact, each one of the Experts was 
surprised that the invention of Drs. Falk and Asculai worked. Each Expert 
previously thought hyaluronic acid to be inert and, if combined with medicine, 
would be passive - no different than the prior art cited by the Examiner. 

Applicants, therefore, enclose with this Response, the Declarations of: 

1. Professor Torvard Laurent 

2. Dr. Robert Eraser 

3. Professor Ian Constable 

4. Dr. Eva Turley 

5. Dr. Stefan Gustafson 

6. Dr. Adrian Moore 

who are. Applicants respectfully submit and the Examiner will conclude 
upon reading their Declarations and Curriculum Vitae, to be Experts with respect 
to hyaluronic acid and its use. A review of their Curriculum Vitae setting out 
their qualifications (education, experience, and publications) would leave no 
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doubt. These declarations were filed in the parent case and they apply equally in 
this case. 

Applicants also enclose with this Response, the Declaration of Dr. Sanford 
Roth (filed in the parent case) who is an Expert in pharmacotherapeutics, 
especially in the areas of analgesia, inflammation and immunomodulation. The 
Examiner will note from reading his Curriculum Vitae that his expertise 
includes NSAIDs (non-steroidal anti-inflammatory drugs). His qualifications are 
impeccable. He too as an Expert in pharmacotherapeutics (para. 2 of his 
Declaration) including being an Expert in the use of the chemotherapy of agents 
used in cancer (see para. 43 of his Declaration) concludes that International 
Publication No. WO 91/04058 (which corresponds exactly to the parent U.S. 
Application Serial No. 07/675,908 of this application. United States Application 
Serial No. 08/462,148) teaches the invention claimed and enables persons skilled 
in the art to use the invention. He also offers substantial evidence and insights 
with respect to the prior art. His conclusions, with respect to anticipation and 
obviousness, are the same as the other Experts - the invention is inventive and 
provides unexpected results over the prior art. 

Two other Declarations are enclosed. 

The first Declaration is by a physician. Dr. George DeVeber, who has 
extensive experience with hyaluronic acid and, if not an expert, is the equivalent 
of a person skilled in the art. His conclusions are the same as the Experts. 

The other Declaration is that of Stellan Lind. Stellan Lind, while not a 
technical expert, was involved in the industry relating to hyaluronic acid as a 
business person and knew the products being experimented with and marketed 
that contained hyaluronic acid prior to the invention by Drs. Falk and Asculai. 
He discusses what was known and at what period of time. His Declaration 
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relates to the state of the art and knowledge at the time. In view of his 
knowledge of the state of the art, when he learned of Drs. Falk and Asculai's 
invention, Mr. Lind concluded that "Drs. Asculai and Falk had got things 
absolutely wrong" (see paragraph 9 (a) of his Declaration). To say he "was very 
surprised is an understatement". 

The evidence submitted with this response, in Applicants' respectful 
submission, is overwhelming - the Expert Evidence establishes that the patent 
specification adequately describes 

(i) the subject matter claimed and enables persons skilled in the art to 
use the invention, and 

(ii) the claimed subject matter, as a whole, is neither anticipated nor 
obvious in light of the prior art to which the subject matter with respect to which 
the invention pertains. 

Applicants bring the following two recent Court of Appeals decisions to 
the Examiner's attention. 

(a) The first decision is the United States Court of Appeals' decision of In Re 
Alton, 37 U.S.P.Q. 2d, 1578. In that case, the United States Court of Appeals 
discussed "Sufficiency of Disclosure" under 35 U.S.C. §112 as follows: 

"The issue of whether a patent specification adequately describes the 
subject matter claimed is a question of fact . Vas-Cath. Inc. v. Mahurkar. 935 F.2d 
1555, 1563, 19 USPQ2d 1111, 1116 (Fed. Cir. 1991). We review questions of fact 
arising from Board rejections under a clearly erroneous standard. In re Caveney. 761 
F.2d 671, 674, 225 USPQ 1, 3 (Fed. Cir. 1985). We review questions of law de novo . 



Electronic Design & Sales. Inc., v. Electronic Data Systems Corp., 954 F.2d 713, 715, 
21 USPQ2d 1388, 1390 (Fed. Cir. 1992). 

The adequate written description requirement, which is distinct from the 
enablement and best mode requirements,^ serves 'to ensure that the inventor had 
possession, as of the filing date of the application relied on, of the specific subject 
matter later claimed by him; how the specification accomplishes this is not 
material.' In re Wertheim. 541 F.2d 257, 262, 191 USFQ 90, 96 (CCPA 1976). In 
order to meet the adequate written description requirement, the applicant does not 
have to utilize any particular form of disclosure to describe the subject matter 
claimed, but 'the description must clearly aUow persons of ordinary skill in the art 
to recognize that [he or she] invented what is claimed.' In re Gosteli. 872 F.2d 1008, 
1012, 10 USPQ2d 1614, 1618 (Fed. Cir. 1989) (citation omitted). Put another way, 
'the applicant must ... convey with reasonable clarity to those skilled in the art 
that, as of the filing date sought, he or she was in possession of the invention .' 
Vas-Cath. 935 F.2d at 1563-64, 19 USPQ2d at 1117. Finally, we have stated that 
'[p]recisely how close the original description must come to comply with the 
description requirement of section 112 must be determined on a case-by-case basis.' 
Eiselstein v. Frank. 52 F.3d 1035, 1039, 34 USPQ2d 1467, 1470 (Fed. Cir. 1995) 
(quoting Vas-Cath. 935 F.2d at 1561, 19 USPQ2d at 1116). 

"It is well settled that the question of whether a specification provides an 
adequate written description of the subject matter of the claims is an issue of fact. 
Therefore, the examiner was in error when he stated that the Wall declaration, 
which attempted to shed light on whether the '451 specification adequately 
described the subject matter of claim 70, addressed a legal issue. 

Additionally, the examiner interpreted the Wall declaration as offering 
opinion evidence, rather than factual evidence, on the adequate written description 
issue. The Wall declaration's assertion that '[m]odifying the residue at position 81 



would have no effect on [disulfide bridge formation] because neither [asparagine] 
nor lysine can participate in disulfide bridge formation' is a factual statement, 
however. So too is the statement that changing the amino acid at position 81 would 
involve a modification in subunit IF-2, 'requiring an entirely separate series of 
manipulations of the complete [amino acid] sequence to generate this different class 
of ianalog.' We do not read the declaration as asserting an opinion on the 
patentability of the claimed IFN- analog. Rather, the declaration is offering 
factual evidence in an attempt to explain why one of ordinary skill in the art would 
have understood the specification to describe the modification involving the 
deletion of the first three amino acids independently of the modification at 
position 81. Dr. Wall's use of the words "it is my opinion" to preface what someone 
of ordinary skill in the art would have known does not trcinsform the factual 
statements contained in the declaration into opinion testimony. 

The examiner (or the Board, if the Board is the first body to raise a 
particular ground for rejection) 'bears the initial burden ... of presenting a prima 
facie case of unpatentability.' In re Oetiker. 977 F.2d 1443, 1445, 24 USPQ2d 1443, 
1444 (Fed. Cir. 1992). Insofar as the written description requirement is concerned, 
that burden is discharged by 'presenting evidence or reasons why persons skilled in 
the art would not recognize in the disclosure a description of the invention defined 
by the claims.' Wertheim, 541 F.2d at 263, 191 USPQ at 97. Thus, the burden 
placed on the examiner varies, depending upon what the applicant claims. If the 
applicant claims embodiments of the invention that are completely outside the 
scope of the specification, then the examiner or Board need only establish this fact 
to make out a prima facie case. Id^ at 263-64, 191 USPQ at 97. If, on the other hand, 
the specification contains a description of the claimed invention, albeit not in ipsis 
verbis (in the identical words), then the examiner or Board, in order to meet the 
burden of proof, must provide reasons why one of ordinary skill in the art would not 
consider the description sufficient. Id^ at 264, 191 USPQ at 98. Once the examiner or 
Board carries the burden of making out a prima facie case of unpatentability, 'the 
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burden of coming forward with evidence or argument shifts to the applicant.' 
Qetiker. 977 F.2d at 1445, 24 USPQ2d at 1444. To overcome a prima facie case, an 
applicant must show that the invention as claimed is adequately described to one 
skilled in the art. 'After evidence or argument is submitted by the applicant in 
response, patentability is determined on the totality of the record, by a 
preponderance of the evidence with due consideration to persuasiveness of 
argument; Id^ at 1445, 24 USPQ2d at 1444. 

(b) The second decision is the United States Court of Appeals decision of In re 
Michihiko Ochiai. et ah , 37 U.S.P.Q. 2d, 1127. In that case, the United States 
Court of Appeals discussed "Obviousness" under 35 U.S.C. § 103 as follows: 

The test of obviousness vel non is statutory. It requires that one compare the 
claim's 'subject matter as a whole' with the prior art 'to which said subject matter 
pertains.' 35 U.S.C. § 103. The inquiry is thus highly fact-specific by desig n. This 
is so 'whether the invention be a process for making or a process of using, or some 
other process.' Kuehl, 475 F.2d at 665, 177 USPQ at 255. When the references cited 
by the examiner fail to establish a prima facie case of obviousness, the rejection is 
improper and will be overturned. In re Fine, 837 F.2d 1071, 1074, 5 USPQ2d 1596, 
1598 (Fed. Cir. 1988). 
(emphasis added by Applicants' Agent) 

As the two issues depend on the facts (whether a patent specification 
adequately describes the subject matter is a question of fact and the comparison of 
the "claims' 'subject matter as a whole' with the prior art 'to which said subject 
matter pertains'. ..is thus highly fact-specific by design."), the evidence of the 
Experts and the evidence of the other witnesses must be examined in detail. In 
Applicants' respectful submission, the evidence is overwhelming. The 
Examiner will conclude, in Applicants' respectful submission, that the claimed 
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invention in the Application is enabled and not taught by the prior art or 
obvious in light thereof. 

In responding to this Action, Applicants have also amended the claims to 
more clearly define the invention. It is the dosage amount that is to be 
administered to the patients, and the methods of use of the dosages, that are both 
clearly inventive. By administering the dosages claimed, the unexpected benefits 
of the invention are achieved. The use of the amounts of the form of hyaluronic 
acid in the dosages alters the distribution and performance of the 
medicines /therapeutic agents in the human body and produces an unusual 
targeting for underperfused tissue and/or pathological tissue (see page 24, lines 
13-17 of the Application). Nowhere has this been taught or been expected from 
the state of the art as evidenced by the Experts' Declarations. These unique 
dosages and unique methods of treating the patients with these dosages is, 
according to the Experts, disclosed to persons skilled in the art in the Application 
so that such persons can use these dosages. The medicines /therapeutic agents in 
the dosages are those known for specific uses. By using those 
medicines /therapeutic agents with the form of hyaluronic acid, the form of 
hyaluronic acid "potentiates the action of the drugs" (see paragraph 4 of Professor 
Torvard Laurent's Declaration) and "if the said medicines or therapeutic agents 
are useful for the treatment of said disease or condition, the 
medicine /therapeutic agent is effectively transported to the site in the body 
where the treatment is intended to target the medicine or the therapeutic agent, 
as the case may be, to the site of the disease /condition in need of treatment" (see 
paragraph 15 of Dr. Eraser's Declaration). The statements of the other Experts are 
to the same effect. Since the dosages are unique and since the methods of 
treatment by the use of the dosages are unique and the use of the dosages provide 
unexpected utility, the claimed dosages and claimed methods are, in Applicants' 
respectful submission, patentable. 
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The claims for these dosage amounts and methods of treatment using the 
dosage amounts have been amended to reflect the described characteristics. The 
Application supports this amendment both implicitly and explicitly. No new 
matter has been added. 

There is no reason to doubt the effective workings of the teachings of the 
Application (see for example, paragraphs 41-46 of Dr. Roth's Declaration). In this 
regard, the Examiner is directed to the Experts' Declarations. These are the 
world's leading Experts relating to hyaluronic acid. Hyal Pharmaceutical 
Corporation has retained most of these Experts as Consultants because of their 
expertise but, as stated by each of these individuals, acting as a Consultant for 
Hyal would not deter them from their objectivity in dealing with the invention 
forming the subject matter of this Application. 

With respect to the leading Expert in the world. Professor Torvard 
Laurent, there is no indication that he is a Consultant and the Examiner will, 
therefore, conclude has not been retained by Hyal Pharmaceutical Corporation as 
a Consultant. While Professor Torvard Laurent's Declaration is brief the 
Declaration is complete with respect to his credentials and his understanding of 
the teachings of the Application and inventiveness of the subject matter claimed. 

35 U.S.C. §102(b) OR IN THE ALTERNATIVE §103/DELLA VALLE 4376,024 
REJECTION 

The Examiner asserts Delia Valle, U.S. Patent 4,376,024 and states that the 
said document describes the invention. The Experts are clear about this 
document and its teachings. U.S. Patent 4,376,024 does not describe the 
invention. The Examiner is in error in her conclusions of what Delia Valle 
teaches. The said document as addressed to persons skilled in the art does not 
lead one to the claimed invention. Delia Valle does not teach Applicants' 
dosages or the methods of treatment using the dosages as taught by Applicants' 




Application. Delia Valle, as stated by the Experts, teaches very small dosages 
(drops) containing less than 0.2 mg of HA per drop applied to the cornea of the 
eye together with the medicine. As the Experts have stated, these dosages 
provide a film and a "retard" effect. The Experts state that the film of hyaluronic 
acid provided takes no active part in delivery of the medicine from the site of 
administration to the site in need of treatment (as in Applicants' claimed 
invention). Delia Valle's dosages sit there and stick to the eye (are adhesive to 
the eye) and provide a film from which the medicine leaches and thus, provides 
the "retard" effect. When the medicines leach or leak from the formulation, 
they are absorbed by the eye. This is clear from column 1, line 46 which provides: 

"When the medicaments are administered in the form 
of concentrated solutions with elastic-viscous 
characteristics or in solid form, it is possible to obtain 
films on the corneal epithelium which are 
homogenous, stable, perfectly transparent, and which 
adhere well guaranteeing prolonged bioavailability of 
the drug, thereby forming excellent preparations with a 
retard effect." 

This is the area referred to by all of the Experts. Delia Valle provides 
nothing but a film which sticks and the medicine leaches therefrom and is 
absorbed (see, for example, column 5, lines 3-4). 

To Dr. Eraser (and the other Experts), Delia Valle teaches depoting of the 
medicine which leaches out and is absorbed when administered. 

See Declarations of: 

Professor Torvard Laurent at paragraph 6. 
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Dr. Robert Fraser at paragraph 49-57. 
Professor Ian Constable at paragraph 16. 
Dr. Eva Turley at paragraph 18. 
Dr. Stefan Gustafson at paragraphs 13-20. 
Dr. Adrian Moore at paragraph 13. 
Dr. Sanford Roth at paragraph 52, 53. 
Dr. Stellan Lind at paragraphs 6-7. 

Delia Valle does not, in Applicants' respectful submission, teach 
Applicants' invention. The dosage amounts in Delia Valle sit there on the 
surface (of the eye) from which the medicines leach and are absorbed. There is 
no recognition of transport or delivery by the dosages of Delia Valle from the site 
of administration into the eye caused by the hyaluronic acid. Delia Valle 
therefore does not describe Applicants' claimed invention and should be rejected 
as a prior art teaching under 35 U.S.C. § 102. 

The claimed dosage amounts are not taught in Delia Valle. Neither are 
the claimed methods of treatment using the dosage amounts claimed. 

35 U.S.C. ^103 DELLA VALLE (4,376,024^ IN COMBINATION WITH LOWRY 
(4,900,550), AND KARANEWSKY (4,711.884) 

With respect to the rejections under 35 U.S.C. § 103, the Examiner will 
now conclude that firstly, Delia Valle does not teach dosages which can facilitate 
the penetration of the agent through the tissue at the site to be treated through 
the cell membranes into the individual cells to be treated. These claimed dosages 
give totally unexpected results (see the Expert Declarations). In fact, the Experts - 
each one of them was surprised by the invention of Drs. Falk and Asculai. They 
each thought the invention couldn't work. In this regard, see the Declarations of 
the Experts as follows: 



Professor Torvard Laurent at paragraphs 5 and 6. 
Dr. Robert Fraser at paragraphs 7-11. 
Professor Ian Constable at paragraph 1(c), 2, 3. 
Dr. Eva Turley at paragraphs 2, 3, 4. 
Dr. Stefan Gustafson at paragraph 5, 6. 
Dr. Adrian Moore at paragraphs 3, 4. 
Dr. Sanford Roth at paragraph 6, 8, 59. 
Mr. Stellan Lind at paragraphs 6, 9(a), 9(b). 

The fact that the dosage amounts and method of treatment using those 
dosage amounts claimed by Applicants give unexpected utility even to the 
Experts i.e., dosages which can facilitate the penetration of the agent through the 
tissue at the site to be treated through the cell membranes into the individual 
cells to be treated, additionally supports the inventiveness (unexpected utility, 
totally unexpected to the Experts as w^ell as persons skilled in the art) is further 
evidence of invention. There is no recognition by anyone before these inventors 
that the dosage amounts claimed having the characteristics set out w^ould 
provide delivery from the site of administration to the site in need of treatment. 
There is nothing in Delia Valle to lead anyone, as stated by the Experts, to so 
conclude. These dosage amounts and the methods of administration of these 
dosage amounts are, therefore, new, useful, and give unexpected results and 
thus, are in Applicants' respectful submission patentable. 

In light of the above, Delia Valle has, in Applicants' respectful submission, 
been addressed as not teaching the present invention and thus the combination 
of Delia Valle with any or all of Lowry and Karanewsky is not possible since 
there lacks not only teaching of the invention but motivation to combine the 
references is also lacking. 
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The Examiner is respectfully requested to withdraw the grounds for 
rejecting Applicants' claimed invention on the basis of Delia Valle in 
combination with Lowry and Karanewsky under 35 U.S.C. § 103. 

Furthermore, Applicants have now shown by expert testimony that Delia 
Valle is irrelevant. Furthermore, the Examiner relies on Lowry stating that the 
reference discloses a composition containing hyaluronic acid which is effective as 
a cell penetrant. Applicants respectfully traverse the conclusion of the Examiner 
with respect to the teachings of Lowry (United States Patent No. 4,900,550). 
Lowry purports to disclose a cosmetic formulation for use with a skin care 
cosmetic regime for accelerating the cell renewal cycle of the skin to provide 
younger looking skin. Each of the cosmetic formulations listed in columns 3 and 
4 of Lowry's patent is formulated of the specific ingredients to achieve the 
conditioning of a person's skin . Applicants submit that Lowry does not disclose 
a method of treating a condition or disease in a mammal comprising 
administering an effective amount of a medicinal or a therapeutic agent for 
treating a condition or disease wherein the medicinal agent is facilitated for 
penetration by a sufficient amount of a form of hyaluronic acid to a site in need 
of treatment . Furthermore, Lowry does not teach the use of a suitable molecular 
weig ht of hyaluronic acid which is taught in Applicants' application. The 
Examiner will agree that Applicants' invention is based on the treatment of 
disease and conditions (for example, enhancing the prostaglandin synthesis 
inhibition in order to deblock macrophage activities) by the effective dosag e 
amount of an agent (for example, acetylsalicylic acid), wherein the form of 
hyaluronic acid acts as a transporting agent. 

In summary, Lowry does not teach the use of a form of hyaluronic acid to 
deliver medicines or therapeutic agents or any agents. There is nothing in Lowry 
to teach the delivery of anything by hyaluronic acid. Applicants submit that 
persons skilled in the art would give Lowry minimal effect and would definitely 
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not think of Lowry in respect of the transport or deliver of medicines or agents. 
There is no motivation to combine Lowry and Delia Valle because there is no 
recognition of transport by the form of hyaluronic acid. There is no leading, by 
either or both of the references, to the unexpected utility of Applicants' 
invention - unexpected unobvious results provided by Applicants' dosage and 
method of treatment with those dosage namely, targeting, delivery, and 
transport. 

Karanewsky, the Examiner purports to teach the pharmaceutical 
application of furosemide. Karanewsky does not teach, infer, nor imply a 
method of treating a condition or disease in a mammal comprising 
administering an effective amount of a medicinal or a therapeutic agent for 
treating a condition or disease wherein the medicinal agent is facilitated for 
penetration of the agent through the tissue by a sufficient amount of a form of 
hyaluronic acid at a site to be treated. There is no teaching whatsoever of the use 
of a form of hyaluronic acid which (a) facilitates penetration, (b) has a molecular 
weight in the range of 150,000 to 750,000 daltons, and (c) provides a dosage greater 
than 10mg/70kg person. Applicants respectfully submit there is clearly no 
motivation to arrive at Applicant's invention. Thus Applicants' invention is 
neither taught nor inferred in Karanewsky, alone or combined with any other 
reference of record. Therefore, reconsideration of the claims are respectfully 
requested. 

In view of the above submissions. Applicants respectfully submit that the 
claims in the Application are now allowable over the prior art. 

The Examiner will appreciate the extent of the effort Applicants have 
made in bringing sufficient evidence to the Examiner's attention to enable the 
Examiner to consider the claims further. Applicants' Agent intends to contact 
the Examiner after the Examiner's receipt of the response together with the 



Expert Declarations to arrange an appointment to meet with the Examiner to 
discuss the Application. 

If the Examiner, in the interim, has any questions, she is respectfully 
requested to contact Applicant's Agent, Ivor Hughes at (905) 771-6414 collect at 
her convenience. 



Ivbi^MT Hughes // 
Registration Number 27,759 
Hughes, Etigson 
Agent for the Applicant 
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The invention relafes to, formular,-. 
U3e to treat conditilns an. disease, <to72lT "'"''^ 
use Of such formulitions to treat JL ''"'"^ ' 

.etho.s o. -eatinAon.U.o„3 InTjsra'V 

Of medicinal and thLapeutic agents for ' '^''^^'^ 
disease and conditionsl ^ treatment of 

BACKfiROTTNn n/^»r Trr „ T f (T Tnii 

In an article ~ entitled "Solid cores of . 

uTr ^^-^^ ^la^esiee rAshi t:::: 

^s\::::::^^^^^^^^^^^ — , Ontario, 

15 believe that a "^^.^^^^ * number of researchers 

solid . nJisunderstanding of the structure of 

tharareToo T "t*"^*" ^iesigning cancer dru^ 

that are doomed to fail ik „,any patients. 

Pittsburah'''^ Director Of th- 

Pittsburgh cancer Centek said that for decades, cance- 

:!::d"t""^ '^^^ »i«PiyUveloped drug,, pu. 

giving almost no considerition to how uniformly the drug is 
distributed once it reaches \the tumor. 

Her article alsol provided that according to Dr 
Judah Folkman, a leading resLrcher on blood growth factors 
the Harvard Medical School, Wor a long time, physicians hav^ 
been taught that tumors outgiow their blood supply. Accord^^g 
to the article that statement is not true. Tumors co.t.c--ss 
their blood supply. This expression makes ic harcer zo 
administer drugs. 

The article provides \further that most peooie think 
a tumor is nothing but a collection of cancer cells. Acccr-r.g 
to Dr. Jain, another researcher,! in reality the tumor is o.nly 
50 per cent cells. The other\ half is blood vessels and 
interstitial space. Interstitial! space in a tumor, he said, 
can be like.ned to the space betweeA marbles packed in a box. 

The article further pr&vides that no matter how 
biological agents are mixed and administered, they must cross 
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a blood-Wsel wall and then cross lR mr 

their targets, cancer cells. The article l^n^^^^"""" '° '**<=»^' 
tu«or is different and there are difLrirt TeVi ^^^^ 
each. Moreover,, tutors change daily as they grow and" 
part,. Most hlood vessels inside tuLrs a.e T;^^^^^^^ 
disorganized as they take tortuous turns and grow pec 
attachments to nearby vessels. Peculiar 

in general. Dr. Jain said, as a tumor grows, i^s 
outer region recruits new blood vessels from surroundi;, 
normal tissue. i. also forms several abnormal blood vessel! 
Of Its own.. AS the tumor grows in a confined space, many of 
the twisted blood vessels near its center are crushed m 
turn, the tumor cells near them appear to die, although they 
grow into active cancer if transplanted in other animals. High 
pressures build up in these necrotic regions. Both blood 
vessels and liquid plasma in the interstitial spaces are 
squeezed. The pressure, therefore, prevents blood-borne 
molecules, including oxygen, from entering th« central tumor 
areas . 

Pressure is not uniform in normal tissue. Or. Jain 
said, so a large molecule such as an antibody would reach its 
target through convection induced by pressure differences. 
But in the center of a tumor, pressure is uniformly high, 
blocking convection. 

Molecules also migrate by diffusion Dr. Jain said, 
which is similar to the way a drop of ink spreads in water. 

But he indicated that he measured antibody diffusion 
in tumors and found that it can take days, weeks or months for 
such large molecules to reach uniform concentration by 
diffusion in tumors. By then, it may be too late for 
treatments to do any good. 

Finally, the fluid that builds up ir. the 
interstitium slowly leaks out of the tumor, he said, washing 
away molecules trying to reach its center. 

In our Canadian Patent Application Serial Number 
568,512 we disclose a new formulation suitable for use for 
treating cancer (for use in conjunction with at least 
thermotherapy (hyperthermia) and if desired, other modalities 
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<such# chemorh.rapy or radSion,, ,h 
compristn, (for example in a oh. "V£or»u.„ 
crrter,: P'>"-=euti=all, acoep.a.^ 

<a. a glucose inhibitin, <non-coxlo, amou- 

a,en. .ha. blocks .he glucose .ranspor.:" " 



(active transport molecule in the m^i^n ' -^-^^^ 
_ '-"6 membrane) of a 

-ex. .rom transporting glucose into the ce- ... 
<b) an effective ,non-toxic, amount of an agen;":.!:^ 
(1) enhances penetration and transport of aae-.- 
(a) through the tissue surrounding the various 
reivalar elements, generally known as scar tissue 
or fibrous reaction around the cancerous tumor, 
and (ii) alters the penetration characteristics of 
the tissue surrounding the tumor to permit agent 
(a> zo be transported to the center of the tumor. 
We also disclosed a combination and formulation 
suitable for use for treating cancer, the combination 
comprising: 

(a) a glucose inhibiting (non-toxic) amount to an 
agent that blocks the glucose transport protein 
(active transport molecule in the membrane) of a 
cell from transporting glucose into the ceil, 
and 

(b) an effective (non-toxic) amount of an agent 
which (i) enhances penetration and transport of 
agent (a) through the tissie surrounding the 
various cellular elements, generally known as 
scar tissue or fibrous reaction around the 
cancerous tumor, and (ii) alters the penetration 
characteristics of the tissue surrounding the 
tuT.or to permit agent fa) to be transpcrtec to 
cne center of the tu.T.or. 

After the introduction of the formulation or 
combination ccr.crising agents (a) and (b) to the patient which 
have the effect cf .Tetabolicallv compromising the cancer cells 
of the turner, tr.e tumor and the cancer cells making up the 
tumor are stressed by at least t hermotherapy (hyperthermia). 
In this regarc, when agent (a) is transported into the tumor 
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tumor cells are stress^ rh^ 

^^^^ Cnere ■ • * 



c«lls an 

amount of glucose available to ch« r„«« 

^ '-'^ tae tumor cell 



Thus the tu 



==- -hem 



d in its energy supply and dies. ^e'^iso^Z^'l 
>licacion a method for the treatment of ca'ceV". ■ " 
comDri5«.« . cancer which 
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continue to function metabolicaliy . 
in^aired 
the app: 

method comprises administering 
pharmaceutically acceptable carrier) : 

(a) a glucose inhibiting (non-toxic) amount an 
a-rer.t tnat blocks the glucose transport orc--^. 
.active transport molecule in the membrane) of "a 
-ell from transporting glucose into the cell, and 
ar. effective (non-toxic) amount of an agent' which 
-) enhances penetration and transporting of agent 
(ai through the tissue surrounding the various 
cellular elements, generally known as scar tissue 
or fibrous reaction around the cancerous tumor, 
and (ii) alters the pehetration characteristics of 
the tissue surrounding the tumor to permit . agent 
(a) to be transported to the center of the tumor, 
and subjecting the cancer ceXls to hyperthermia 
(thermotherapy) therapy. m some instances other 
modalities (for example chemotherapy and/or 
radiation- therapy) may also be employed. 
The glucose inhibiting (non-toxic) amount of t.-^e 
agent that blocks the glucose transport protein of a cell fror. 
transporting glucose into the cell (in cancer cells there 
appear to be more than in normal cells) may comprise: 
Phloretin ^ oh 
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5 W 

or tr.e.r analogues includina ohi. ■ 

The e..ec.i.e .non-coxij ^^t" 

<i) enhances penetration an. t.In L^:? ^''^'^ 
through the tissue surrounding " 
cellular elements general!, .nown ,3 tlar"-''"^ 
or fibrous reaction around the r.n ^""""^ 
and cancerous tumor. 



( ii 



alters the penetration characteristics - 
--.ssue surrounding the tumor to permit age'-- 7al 
be transported to the center of the tumor may 
comprise dimethyl sulfoxide (OMSO) 
nethylsulfonylmethane (msM) (also called 
r^-ethylsulfone methane) or other carrier 
transport-type molecules having th- 
characteristics which 

(i) enhances penetration and transport of agent (a) 
through the tissue surrounding the various 
cellular elements, generally known as scar 
tissue or fibrous reaction around the cancerous 
tumor, and 

(ii) alters the penetration characteristics of the 
tissue surrounding the tumor to permit agent (a) 
to be transported to the center of the tumor. 

In the publication Onr^^^n m^^.^.^^ volume 8, No 
16 dated August 21, 1989 the article "Toxic drug tamed bu- 
stxll potent" describes how an experimental liposomal drug 
delivery system, is used to encapsulate a highly toxic but 
highly effective anti-fungal agent, demonstrating that noxious 
drugs can be transformed into non-toxic agents without 
compromising clinical efficacy. 

The article concluded as follows: 

"'- was initially hoped that liposomes would offer 
considerable potential as a drug delivery system for almost 
all pharmaceu-iral agents. However, research into the cru? 
delivery sys-.e~ ever the past two decades has shown that the 
artificial, .--..-sized spheres form spontaneously with only a 
small subset zf drugs available today thus limiting t.heir 
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Hoffer in a study explored the effects . 
acid (Vitamin C) in respect of the health of oa^ient; 
article he discussed the effects of Vitamin C wi.h res=e"ct't^ 
cancer treatment. He also discussed the findings of Cameron 
and Pauling of the use of ascorbic acid in 10 gram doses to 
treat cancer patients and which administration of the asco-b'c 
acid increased the survival of terminally in cancer =atie^.-s 
He also discussed the safety of the use of ascorbic ' acid and 
the saftey in very high doses. He stated at page 11 cf his 
study that cne ascorbic acid was water soluble, was bulky ouz 
had no LD-5G . Hoffer states that 

When the vitamin cannot be absorbed complecely 
from -he gastrointestinal system, it will remain 
water in the bowel leading to diarrhea, which is 
watery but not dangerous unless it causes 
dehydration; it quicky forces patients to decrease, 
the doses. It has and is being used by millions 
of people in these doses. Patients I have known 
have taken 30 grams per day for 30 years . It is 
safer than common table salt, gram for gram. it 
does not cause kidney stones, does not cause 
pernicious anemia, does not make women infertile, 
does not cause cancer." 
It is therefore an object of this inven-ion to 
provide formulations suitable for use to treat disease and 
conditions, the use of such formulations to treat disease and 
conditions, methods of treating disease and conditions and the 
delivery of medicinal and therapeutic agents fcr the 
treatment of disease (for example, cancer) and conditions. 

"urmer and other objects of the invention will ce 
realized by -hose skilled in the art fron zhe fcllrwmg 
disclosure and in which Applicants refer to li-erature 
uncovered after t.^.e date of their invention. 

Hvi.^rDnic acid is a naturally occurring 
glycosamincc - - J m . its molecular weight may vary from 50, GOG 
dalton upwar-3, and it forms highly viscous solutions. As 
regards the 3:-ual molecular weight of hyaluronic acid i.i 
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n«ura^,,,,,,,,, ^^^^^^^^^ # 

to b« determined, different values are l^^T ' ^' 

th. .„ay metnod e.plo.ed, and on "e ""r^^r— ^ - 
. ™.thod etc. T.e acid occur, in animal cu/.e : 

uid ocular fluid, „„o.iai f,,,,, coc.:: I;,.^' ..^t^ 

: reer:."":."";"- ^-"-^ - ^.-uronr; a-: 

Obtained, a preparation with an allegedly hiah 

10 en:::,"-^"-"^ ^^-^^ " - -"-^^ 

errects, a non-mf lammatory form described in u.s Patent 
No.4,141,973; this preparation is said to have a molecular 

r2oTnno"^'"' preferably exceeding 

1,200,000 dalton and is suggested for therapeutic use in 
various articular conditions. 

United States Patent 4,801,619 relates to hyaluronic 
acid administered intra-articularly having a molecular weight 
Of about 3 X 10« dalton or more," which is prone to decrease 
the proteoglycan content of synovial fluid to almost normal 
levels. According to this patent, this indicates a positive 
effect on the proteoglycan metabolism of a joint. According 
to the Patent this is applicable both to inflammatory 
conditions and to degeneration caused by treatment with 
symptomatics, such as corticosteroid preparations. it is thus 
clear that a sufficiently high molecular weight of the 
hyaluronic acid is alleged to counteract side effects that 
might be caused by corticosteroids or other symctomatics 
producing similar effects. When corticosteroids -re applied, 
the amount of hyaluronic acid in the synovial cavity will 
according to the Patent increase substantially and according 
to the inventors their hyaluronic acid preparations have a 
very positive effect on such clinical symptoms as pair., 
swelling and la.Treness. 

The patent states that the objectives of zr.s 
invention are attained by intra-art icuiar administration of an 
effective amount of hyaluronic acid with a mean .T.oiecular 
weight exceeding 3 .X. 10^ dalton, preferably exceeding 4 X 10« 
dalton; usually the molecular weight will not exceed 7 x 10« 
dalton. The dosage of hyaluronic acid administered is stated 
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A 8 ^ '*'^'^^'0,003^ 

to be pre^abiy within che range oMa «n ' ' 

solution given at each a.^inisclatTon ' — 
«0 «1, e.g. less that 20 .1 of " '""^'^^ 
acid or its salt it i. ^"^'"""^ ^olut.on of the 

disaolve. in water (<2. w^rr.^r^^^ """^^^^^ ^'^^ 
foe instance in the for™ o 1 water-soiubl ' 
exact amount will .epen. on the par "^^^ 

treated. particular joint to be 

The Merck Index Specifies thAi- 
„ , , -f^wAiies tnat Hyaluronic Aff■^ h»- 

Molecular Weight within to«ic Ac-d has a 

w «i-hin the range pf 50, 000 to 3 x loe 

depending on source, • methods of preparation .nn 

determination. The Merck PublilL °' 

Merck Publication teaches hyaluronic a«=irt 
as a surgical aid (ophthalmological) . 

that H Z"''^'' ^^^^''^ 4,808, 576 purports to teach 

that hyaluronic acid, an agent well known to reduce the 
sequelae of trauma in mammalian ^oint tissue when ap^l el 
directly to the traumatized tissue, will be carried to su!h 
traumatized tissu* bv ch« •..-..i ■ 

ao=ii.H 7 «Mmul-3 natural process.s if 

applied at a ,i„ remot. fro« the tr.u-atiz.d tla.ue. Thu, 
hyaluronic acid in an, therapeutically acceptable for« can 

ro««1' r. "* »*^»^"««<' typical remote 

routea .ncludin, intravenous, intramuscular, subcutaneous and 
uopxcal. 

This, the patent alleges, makes the utilization of 
hyaluronic acid much more convenient and attractive Fo- 
instance the treatment of arthritis in horse or hunar. ioints 
with hyaluronic acid according to the patent no longe- 
requires more difficult intra articular injections. 

United States Patent 4, 725, 535 relates to a .T.sthod 
of enhancing or regulating the host defence of a ma.Tinal, sai- 
method comprising administering to a mammal a therapeutically 
effective amount of hyaluronic acid. 

At column 1 lines 43-4 6, the patent provides chat 
the invention was based on the unexpected discovery that 
administration of hyaluronic acid to mammals results i.n a 
considerable increase in the defence. 

The hyaluronic acid employed in the Patent was 
Healon (t.m.) provided by Pharmacia AB, Uppsala, Sweden 
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■ -a Aa IS also entitled to rh« 
patent 4,u:,3.3>. ..e patent p. 4" " ""^^^ — 

that because a patient's infections ^Jl ''^^ 
instead of .ust .yalu.onic acid beinTadr '"^ 
5 patient to increase the patient 's def ence '° 
given hyaluronic acid and an antibiotic ' 'T'"" 
states that the antibiotic was given in col ^"^^"^ 
hyaluronic a-^d m ^^.r k combination with 

administer- ' ^ hyaluronic acid was 

10 heart ^"^^"^ ^ 

•any ant--^---" • ''^ understand that 

siLlr " -^i^- possibly administered 

Simultaneously was definitely administered separately 
intravenous-, (probably) or intramuscularly (less probably, 
■Thus, (most probably, the hyaluronic acid administered 
according to the teachings of this patent was administered in 
order to prevent possible development of infections (increase 
the host's defence, and not for any other reason. 

united States Patent 4,636,524 discloses cross- 
ixnked gels of hyaluronic acid, alone and mixed with other 
hydrophilic polymers and containing various substances or 
covalently bonded low molecular weight substances and 
processes for preparing them. These products are alleged to 
be useful in numerous applications including cosmetic 
formulations and as drug delivery systems. 

The patent further states that as hyaluronic acid is 
known to be a biologically tolerable polymer in the sense that 
it does not cause any immune or other kind of response when 
introduced into human body, the cross-linked hyaluronic acid 
gels can be used for various medical applications. T.he cross- 
linked gels .Tiodified with other polymers or low molecular 
weight subs.-r.ces it is alleged can be used as drug delivery 
devices. Tz: example, the ir.ventcrs are alleged tc r.avs 
found that .-.ecarin introduced in a cross-linked hyaiurc.nic 
acid gel retained its ant ithrombogenic activity. 

T.-- -r.ve.itors also allege that they have also found 
that cross- <ed gels of hyaluronic acid can slow down the 
release of i -olecular weight substance dispersed therein 

but not cova-e.-.i.y attached to the gel macromolecular matrix. 
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— racent 4,73s 024 r,, 

m,dic.menc3 tor .epical use containing: " " 

(i) an active pharmacological substance o- a 

Of Pharmacological substances, either" acl.^ri! 
suitable for topical administration and 

(ii) a topical vehicle which comprises hv,> 

acid or a molecular fraction of hyaluronic ac I or 1=:"": 
.h, same with an al.aline metal, an aUaline ear-l " ^ 
magnesium, aluminium, ammonium or a pharmacological substa^.;' 
Optionally 'oaeche- wit-h art^i^s 

y ogecne. wi.M additional conventional excio^-^-s 

for pharmaceu-cal preparations for topical use. 

App-cants are also aware of recently published 
Japanese Patent Document eiOOOOl?" dated 86/01/06 whose English 
abstract of disclosure states that the Japanese Patent 
Document relates to the use of hyaluronic acid or cross-linked 
hyaluronic acid or their salts as . the active ingredient for 
inhibiting carcinoma metastasis. 

According to the purported abstract o£ the Patent 
more that 1.0% of hyaluronic acid is dissolved in alkaline aq. 
som. and pref. more than 50% of HjO sol. org. solvent, eq. 
alcohol, acetone, dioxane, against total soln. is added 
Preferably the pH is 12-14. Then multifunctional epoxy cpd. 
is added and reacted at 10-60 deg, C, pref. at 20-40- deg. C 
for 24 hrs. Cross-linking ratio of crossli.nked hyaluronic 
acid or its salt is regulated by changing mol ratio of 
hyaluronic acid or its salt and multifunctional epoxy cpd.. 
Pref. hyaluronic acid used has intrinsic viscosity C.2-3C,t..w. 
4000-2000000. The hyaluronic acid is allegedly used in several 
dosage forms. Clinical dose for adult is alleged zo be 
normally, as hyaluronic acid or cross-linked hyaluronic acid, 
2Smg-5 g/day (p.o.) and 10 mg-2 . 5 g/1 dose (inj). The 
abstract alleges that the advantage is that che r.valurcnic 
acid has no side effects as other anticancer drugs and has an 
analgesic and a tissue restoration effect. 

Eurrcean Patent Application C295092 purports zz 
teach a vehicle together with fragments of hyaluronic acid for 
delivering of the fragments of hyaluronic acid into the skin 
to reach the dermal layer of the skin to increase the 
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develo^^t Of blood vessels \\ ^ 

"^-t.. p.e.e„e:"/..::L:r!?^-- ..o... 

en.ancln. c.e ac.l.i., orsa^ ^ 

10 enhan.- ^""^ ^combination may thus include a .»a^s 

enhancing tne activiry rh« ^-a..s .or 

especial^v - fragments of hyaluronic a-^d 

espec.al.y to improve their penetration through th. a.'" 
following topical application c™ 

ali*.«-.w , PPi-cation. Some activity enhancers, i- 

alleged, also function as vehicles for rh^ * 

■ hyaluronic acid. '""^ fragments of .ne 

the abili/T «"»^^"<=«" «e also alleged to possess 

is asserte'ci a ^'^^^^ "^"^^^^^ 

IlLaeT. . '"''"•"^^ hyaluronic acid and minoxidil are 
alleged to stimulate hair growth both delivered by a vehicle 

Where fre/"T"". ^PP^ication 0179442 asserts that 

Where free radicals are formed in considerable quantities 
hyaluronic acid is bro.en down or degraded before th" 
hyaluronic acid has given the desired effect. 

Canadian Letters Patent 1, 240, 929 teaches 
combination of chondroitin sulfate compound and a hva' ----^-I^'I 
to protect both human and animal cell layers and -.issue 
subject to exposure to trauma. 

European Patent ' ->plicatior. 0203523 cur=cr-= 
teach hyaluronic acid as une augmentation de 1 '"a V/i 1 -I 
certaines proteases. it also purports to teach t.-^ -s- 
hyaluronic acid for treating connective tissue -seasss 
including .T.alignant tumors and cardiovascular disorders. 

European Patent Application 270317 purports to ceacr. 
the combination of an antiviral agent lacking inhib i t-ry 
action and a compound [for example, hyalurcr.ic a:id; 
possessing ceil fusion inhibitory activity and/or virus- 
adsorption in.-ibitory activity for treating disease carried by 
a virus. 
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states P«.„t "4,840^1 purport, n 
us. Of an effective amount of hyaluronic Iclr a '^'^ 
a,.nt for the treatment of re-.rovl-uses „ a ' "° 
Ph.™.c.utlcall. acceptable carrier: "Le'tore::::^""^ * 

united states Patent 4, 851, 521 andV 
Application 02«ue .oth deserve hyaluronic Z^rZ 
th, „..in, thereof and croaa-im.ed eaters of hv/i ' 
Unl«. States Patent 4.351.531 .es=rl..s estirs of " rr:::c 
acid incorporated into pharmaceutical preparations as th! 
active .naredient and as vehicles for ophthamolo,i=a! 
medicines f=r -..pical use ,see column 11, lines 35 to 42; and 
column 12, i.nes 62 to column 12, line 3) and In suppositories 
for a system.c effect due to the effect of transcutaneous 
Absorption, such as in suppositories. 

The patent provides at colunm 13, lines 5 to 31: 
"The vehicling action of the hyaluronic est«^rs 
also applies to associated m«dicaiii«nts of the 
type mentioned above in which the active 
substance acts not only toplcelly or by nasal 
or rectal absorption, for example by nasal 
sprays or preparations for inhalation for the 
oral cavity or the pharynx, but also by oral or 
parenteral route, for example by intramuscular, 
subcutaneaous or intravenous route, as it 
favors absorption of the drug into the 
application site. The new medicaments can 
therefore be applied, apart from in the fields 
already mentioned, in practically all sectors 
of medicine, such as internal medicine, for 
exair: le in pathologies of the cardiovascular 
system, in infections of the respiratory 
syste.T., the digestive system, the renal system, 
in diseases of an endocrinological nature, in 
oncology, in psychiatry etc., and may also be 
classified therefore from the point of view of 
their specific action, being perhaps 
anesthetics, analgesics, anti inflammatories, 
wou.-.d healers, ant imicrobics , adrenergic 
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^9o„si„ and antago^scs. cy.os.a. ■ 

..mun=supp„«ant3, (or .,ampl,, 

drugs havin^ c.. activu, al„ady .e3c.-i.e/ro 
Che. .herapeuticauy active alcohols co be used 
es escerifyin, component accordin, to the 
present invention, or tor the therapeutically 

,0 ^.^''""^ ""^ "li£i=«ion o; the 

-ree carboxylic groups." 

....nH- ■.'■"-'^-'^"-''^ inhibits sodium reabsorption in the 
ascendxng ...^ Heme's Loop and in both proximal and distal 
tubules. Tl-.e action of the drug is independent of any 
inhibitory affect on carbonic anhydrase or aldosterone 
15 Furosemide .s known to promote diuresis in cases which have 
previously proved resistant to other diuretics. It has no 
significant pharmalogical effects other than on renal 
function. in the human it is absorbed from the 
gastrointestinal tract. Following intravenous administration 
a diuresis generally occurs within 30 minutes and the duration 
of action is about 2 hours. 

under a variety, of circumstances, the patient can 
become relatively resistant to the effects of Lasix. This can 
be so for a variety of reasons but is certainly seen in those 
situations where there is a major amount of peripheral edema 
or "third spacing" of fluid which may be true in mal.nutrit ion 
and/or advanced • carcinomas . In the latter instances, t.^ere is 
a markedly decreased level of albumin and in all probability, 
increased permeability and transudation of fluid out of the 
30 vascular system. Hence, these patients can become relatively 
resistant zz any of the diuretics including high dcses of 
Lasix ad.TLi.-.i5tered intravenously. 

T.-.ere have been extensive studies to determine the 
defect in i.T.T.une function that allows a tumor cell to develop. 
35 It was postulated initially by Jerne, and subsequently by 
Burnett tha- the immune system's major role was that of 
immunologica- surveillance to destroy abnormal cells. The 
concept of surveillance, while somewhat simplistic, remains an 
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accepted ^„„p, j„ 

- nuunraals. n^-sent the highe- « 

■J»e. species 

It has then been postula-^n -k 

,e„e„uzed Jun;!; ::,;:^^=- ^--op 
" pointed out by Moiier. i, ,enera! 

occur,, it is oniy certain types If " " , """" -PP"ssio„ 
deveiop, mainly those of t JTy °L 

observation corr-^t and r.n '^'"^'''-""oul" ,y„em. ^hi, 
i^-une surv.. -3n=."^eor. ot.aU=n,e to the 

Shown as t= ; " h" ' ^' 

individual:... .:::.e":he run/ """^ ^'"'^"^ 

- - ^ne ^mmune system. 

defects cr\r. 3 "^"^"-""^ 

IS diseese. ■"-='=-''»9« ^-nct.on may exist in neoplastic 

pert Of th?*. «P«i">«nts fou«d suppressor cells to be 

Of th. »' the T-ceU 

type of the macrophage cell svatam - 

d^monatrated i„ neoplaair \k ! * P'«"«c« 

30 recovery f massive ^l^^:' ^1::::..'':^-,-:^ '"^ ' 

.xo.ri». "P""d demonstration in 

experimental animals *.w 

altered in ^ macrophage cell function is 

axcered m neoplastic di«oi>a. 

,. t'-^astic disease. The macrophages in the 

Gen:* 1? T'"'"^ ^-«ion 
sa'ne L^? -^^^d in 

h!s been r '""'^ -^^^^^"'^ "^^-^^'^^ ^^^^^ ^^-^ 

prLtall " " '''"•^ "^-^ excessive production of 

lllllf "-Pl^tic tissue or by the macrophage 

In the basic research efforts in the latter 'iQs and 
the early aC's, -.here existed considerable confusion as -o 
what role .r^.ur. .-.r.erapy should take in cancer. Activator, 
"hyping" of .-.acrcphages was thought to be important. Howeve-, 
xn an examination by Romans and Falk of peritoneal macroohages 

TeViTiT ' "'"^ neoplastic disease, there was 

nite e.._e.-.ce that these macrophages were already 
activated yet were co-existing with cancer cells and not 
causing their cestruction. 
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— early part of ^K • 

Pr03t„Xa„„i„ and .hat chis can b. au.r.d " 
inflammatory drugs, I - V "°"-««"i=lal anti- 

d.mo„3crated that these substances ccul^ aUer the "'""^^^ 
neoplastic cs'i^ -"^ '^he response to 

10 substances e.^'oved wL "-"^-"-"^ of these 

' very cred^o.! 3ucoess in T ""^^ 

success m eliminating exoer im-n^ , i 
Lala and co-workar.: ^« ■ experimental tumors. 

.nterleu.... . ^-^ "LeHr Ihl^tr 'etect":"!: ""^ 
experiment neoplasm. ^ "^^^ ^-^^ 

the«« ^""^^ "^""^ continued problems with the use of .any of 

these agents in the actual human in vivo experience 5^ ! 
the non-steroidal ani-i-<n#i. "perience. All of 

m.lor toxicity ""-^""•"'-tory ,hsaio. p^duced 

J other areas Thus tr '•"""^''"•""•l. -.urological, 

« t...und.r /e:er.r::;o::Lt,^\;VuiT:~ 

.u^n disease, in su„icient amounts, t^ dVu,"! ZZ.l: 
to any pathological tissue to air.,- ,.k^ Penetrate 

prostaglandin p-uction. ^ :h^lV^::t;ar:u^"nretl 

25 T V' ^"-omethacin and now of other agents, ^he da a 

TZT. T "-^^ 

Therefo " P-^^^i^ive side effects in human suhjec.s. 

Therefore only insufficient amounts can be brought into t^. 
body, to effect more than occasional responses in ..eoolasm. 

_^ However the majority of the evidence is o-ce 3 

30 indicate and therefore it can be postulated that the bas^s'-- 
neoplastic development and how the i.nitial cei^ "sr-aks 
the immune surveillance mechanism relates to its produ=--=- 
prostaglandin. one need postulate only one mutation to alter 
the amount of prostaglandin synthesis produced by cells when 
35 they become "-.a l ignant " to establish a mechanism of blockir.g 
out the in--, lal ceil in any immune reaction, i.e. the 
macrophage. :, -herefore became essential to deveioo a 
combination of msaids for clinical use to produce a major 
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improvem^W in 

conditions where excessive °Pia^ic disease and " 

-».3 rT:::: rr-^^ 

arthritis, ; so- 

See also: wessive diseases. 

1. Modulation of Immunity in Cancer d.. • 
Prostaglandin Antagonists rmm„n^/ Patients by 

LxsS/ Inc.; and -^-^^n r. 

Growth PcV..-"T";/t ^^^«^y—^landin E and cancer 
synthesis I^;:^./ ^JZ^^^^r^^ ""'^ Prostaglandin 
Raven Press, New York. ^"J^' 
•^■•"•i-ed States Patent 4 , 711, 780 teaches a 
Pharmaceutxcal composition comprising Vitamin a zinc salt 

epithei? '^'"'"^ epithelium 

epitheli:m regeneration. Hyaluronic acid may be added for 
applications in the reproductive tract. 

Japanese Patent Publication 63/04S223 relates to the 
treatment of disease caused by retroviruses. Hyaluronic acid 
is taught for prevention or therapy of leukemia or aids by 
suppressing replication of the virus. 

An article entitled " Znacr 1 v^r i on » ..^.^^^^ 

V L tU^r^ hV Nonionir Snrfir-mr by one of the inventors 
herein (Dr. Samuel Asculai) among others [publish-d in 

Antimirrnhipn ftgrnn Finn rh'-nnr^^Mpy , April 1979, pp. 636-630] 

disclosed nonionic surface-active agents, for -.a-o^e 
nonoxynol-9 found in Delfen^v, "possessing ether cr a::^.-e 
linkages between the hydrophilic and hydrophobic ccr-.io.-.s cf 
the molecule rapidly inactivated the infectivity of r.erces 
simplex viruses. The activity ste.T.med from the" abili-v ' :f 
nonionic surfac-.ancs to dissolve lipid-containing .-e.-.= rar.e3 . 
This was cc- fir.-ned by observing surfactant destruction of 
mammalian cell plasma membranes and herpes simplex virus 
envelopes. Fr:crietary vaginal contraceptive fcrr.ula-.ic.-3 
conta-.iing r.-.zr.iz surfactants also inactivated herpes 
simplex viru; . - : ect ivity . This observation suggests that 
nonionic s-rraz-ants in appropriate formulation oouid 
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effect!^ prevent herpes simplex ^^s c-. ■ 

Applicants have now discove-ed -h,. 
formulations (for example an iniectabi . ^^^^^^^^ons and 

5 provide, for administrarion to a rmmar Lr t^? " 
dla**«- ^ ^- . treatment of a 

emplov or ^^^^^ combinations or formulations 

employ or incorporate as the case may be a therapeutically 
effective non-toxic amount of a medicinal and/or theraoeutic 
agent to treat the disease or condition (for example a free 
10 radical scavenger (for example ascorbic acid (Vitamin C) ) , 
Vitamin C (for the treatment of mononucleosis), an anti-cancer 
agent, chemotherapeutic agent, anti-viral agents for example a 
nonionic surfactant, e.g. nonoxynol-9 (nonylphenoxy polyethoxy 
ethanol] found in Delfen™ contraceptive cream, and anionic 
15 surfactants (e.g. cetyl pyridinium chloride) and cationic 
surfactants (e.g. benzalkonium chloride), non-steroidal anti- 
inflammatory drugs <NSAID) for example indomethacin, naproxen 
and (+/-) tromethamine salt of Jcetorolac (sold under the 
trademar)c Toradol™) and steroidal anti-inflammatory drugs, 
20 anti-fungal agent, detoxifying agents (for example for 
administration rectally in an enema), analgesic, 
bronchodilator, anti-bacterial agent, antibiotics, drugs for 
the treatment of vascular ischemia (for example diabetes and 
Berger's disease), anti-body monoclonal agent, minoxidil for 
25 topical application for hair growth, diuretics (for example' 
furosemide (sold under the trademark Lasix™)), 
immunosuppressants (for example cyclosporins), iymphokynes 
(such as interleukin - 2 and the like) , alpha-and-3-incerferon 
and the like) administered with, or carried in, an amou.-:! of 
hyaluronic acid and/or salts thereof (for example the sodium 
salt) and/or homologues, analogues, derivatives, C3~pie.xes, 
esters, fragments, and/or sub ur.Lzz of hyalurcr.ir az:z 
(preferably hyaluronic acid and salts thereof) suif icie.'-.t: co 
facilitate the agent's penetration through the tissue 
(including scar tissue), at the site to be treated through the 
cell membranes into the individual cells to be treated, when 
such combinations and formulations are administered to 
patients suffering from the disease or condition, the dissase 
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or condit^ is unexpectedly improvelP 

The formulation can be admini 



m.thods, intravenously, intra arteriaUv in' 
intrapleurally, transdermaUy, on the ,.in"','""""""'' 
r.=t.Uy, orally or .y .ir.ct injection ./or ex "f;""'' ' 

rr; « -»"ar disease .oc.::::' .:":: : 



patch to be secured to the skin the patient ^k, 

hyaluronic acid and/or salts thereof and ch, ajr. ..^ ' ' 
administered separately hut ar. administered in suMic-e' 
amounts and in an immediate time se,uenc. or inter'..:! 
(preferably concurrently and more preferably simultaneously, 
preferably at the identical site <e.,. one given iritravenouli: 
and the other "piggy backed-), to treat the disease or 
condition. 

Thus according to an aspect of the invention, a 
combination, is provided suitable for use to treat a condition 
or disease, the combination comprising therapeutically 
effective non toxic amounts of 

(a) a medicinal and/or therapeutic agent to treat a 
disease or condition (for example a free radical scavenger 
(for example ascorbic acid (Vitamin C) ) , Vitamin C (for the 
treatment of mononucleosis), an anti-cancer agent, 
chemotherapeutic agent, anti-viral agents for example a 
nonionic surfactant, e.g. nonoxynol-9 [nonylphenoxy oolyethoxy 
ethanol] found in Delfen™ contraceptive cream, and anionic 
surfactants (e.g. cetyl pyridinium chloride) and cationic 
surfactants (e.g. benzalkonium chloride), non-steroidal anti- 
inflanunatory drugs (NSAID) for example indomethacin, naproxen 
and (♦/-) tromethamine salt of ketorolac (sold under the 
trademark Toradol^M) and steroidal anti-inflammatory drugs for 
example anti-fungal agent, detoxifying agents (fcr exarr.ple 

for administration rectally in an enema), ar.ilae s : z , 
bronchodilator, anti-bacterial agent, antibiotics, drugs for 
the treatment of vascular ischemia (for example diabetes and 
Berger's disease), anti-body monoclonal agent, minoxidil fcr 
topical application for hair growth, diuretics (for exaxple 
furosemide (sold under the trademark Lasix™)), 
immunosuppressants ( for example cyclosporins) , lymphokynes 
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(b) a sufficient amount of hvaluron • 
».lt, th.„of ,<or e„.pl. sodiu. salt, r;// 
.n.lo,u«. derive iv.,. =o.piexe„ es„„ ' ! 

subunits n<= . seers, fragments, and/or 



subunits Of hva^urop^^ ^^ragments, an 



'^^^^^^on can be administered separately or as 
a mixture cr solurion t« ^ • . 

solution. If administered separately the 
components are orefe'-ahlv a,^™^-*-* 

u.ere.aoiy administered simultaneously and at 
the identical site. 

According to another aspect of the invention, a 
formulation is provided suitable for use to treat a condition 
or disease, the formulation comprising a therapeutically 
effective non-toxic amount of a medicinal and/or therapeutic 
agent to treat a disease or condition (for example a free 
radical scavenger (for example a free radical scavenger (for 
example ascorbic acid (Vitamin C) ) , Vitamin C (for the 
treatment of mononucleosis), an anti-cancer agent 
chemotherapeutic agent, anti-viral agents for example a 
nonionic surfactant, e.g. nono.xynol-9 [nonylphenoxy oolvet.hoxy 
ethanol] found in Delfen- contraceptive cream, and anionic 
surfactants (e.g. cetyl pyridinium chloride) and cationic 
surfactants (e.g. benzalkonium chloride), non-steroidal anti- 
inflammatory drugs (NSAID) for example indomethacir., .naproxen 
and (+/-) tro.-ethamine salt of ketorolac (sold ur.der the 
trademark Toradoi™) and steroidal anti-inflammatory drugs, 
anti-fungal age.-.t, detoxifying agents (for exa.r.ple fcr 
administra- .:r. rectaiiy i r. a.-. e.-e-iia), a.-.algesic, 
bronchodiiatcr, a.nt i-bacterial agent, antibiotics, drugs for 
the treatme.nt zf vascular ischemia (for example diabetes and 
Berger's dLz-n^), anti-body monoclonal agent, minoxidil for 
topical app..;i-. .cn for hair growth, diuretics (for example 
furosemide under the' trademark Lasix™)), 

inununosupprsi :a-t3 '(for example cyclosporins), lymphmokynes 
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(such as ^fcrleukin - 2 and che ^ ^ kel^^ 

interferon and the like,, in an a.o'unt 0^'"!""" 
an./or salts t.ereo. (.or exa.p.e ..e sod.u^ ^rLir^ 
homologues, analogues, derivatives, complexes/ este I' 
fragments and sub units of hyaluronic acid n / 
nyalur..ic acid and salts thereof, suffi^cie^'o 'J:^ 
the agent at the site to be treated, to penetrate through 
tissue (including scar tissue) through cell membranes into .he 
individual cells to be treated. 

According -o another aspect of the invention a 
method of creating a condition or a disease in a mammal is 
provided comprising administering to the man-nal, a combination 
of a therapeutically effective nori-toxic amount of 

(a) a medicinal and/or therapeutic agent to treat a 
disease or condition (for example a free radical scavenger 
(for example ascorbic acid (Vitamin C) ) , Vitamin C (for the 
treatment of mononucleosis), an anti-cancer agent, 
chemotherapeutic agent, anti-viral agents for example a 
nonionic surfactant, e.g. nonoxynol-9 [nonylphenoxy polyethoxy 
ethanol] found in Delfen™ contraceptive cream, and anionic 
surfactants (e.g. cetyl pyridinium chloride) and cationic 
surfactants (e.g. benzal)conium chloride), non-steroidal anti- 
inflammatory drugs (NSAID) for example indomethacin, naproxen 
and (+/-) tromethaihine salt of ketorolac (sold under the 
trademark Toradol™) and steroidal anti-inflammatory drugs, 
anti-fungal agent, detoxifying agents (for example for 
administration rectally in an enema) , analgesic, 
bronchodilator, anti-bacterial agent, antibiotics, drugs for 
the treatment of vascular ischemia (for example diabetes and 
^•'■^•''s disease), anti-body monoclonal agent, mir.oxidil for 
topical application for hair growth, diuretics (fcr example 
furosemide (sold under the trademark Lasix '^ii, 
immunosuppressants (for example cyclosporins), lyr.phoky.ies 
(such as interleukin - 2 and the like), alpha-and-fl-interf ercn 
and the like) and 

<b) a sufficient amount of hyaluronic acid and/or 
salts thereof (for example sodium salt) and/or homologues, 
analogues, derivatives, complexes, esters, fragments, and/or 
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5ub uniJTof hyaluronic a=i^. 'UJfatly .„.i„.,„. 
s.lta thereof su££i=ienc to £a=ili.a« L ' .„ 
to b. treated to penetrate through the tissue 
ti..u.), through the ceil mena,ranes into the ir:: ?' 
to be treated. ^'--diviauai cells 

Preferably (a) and (b) are ,h 

intravenously and the other "piggy backed". 

According to another aspect of the inve^-on a 
method Of treating disease or a condition is =rovided 
comprising administering to a mammal a therapeutically 
effective non toxic amount of a formulation comprising a 
therapeutically effective amount of a medicinal and/or 
therapeutic agent to treat a disease or condition (for example 
a vitamin (for example a free radical scavenger (for example 
ascorbic acid (Vitamin C) ) , Vitamin C (for the treatment of 
mononucleosis), an anti-cancer agent, chemotherapeutic agent, 
anti-viral agents for example a nonionic surfactant, e.g. 
nonoxynol-9 [nonylphenoxy polyethoxy ethanolj found in Delfen~ 
contraceptive cream, and anionic surfactants (e.g. cetyl 
pyridinium chloride) and cationic surfactants (e.g. 
benzalkonium chloride), non-steroidal anti-inflammatory drugs 
(NSAID) for example indomethacin, naproxen and {*/-) 
tromethamine salt of ketorolac (sold under the trademark 
Toradol™) and steroidal anti-inflammatory drugs, anti-fungal 
agent, detoxifying agents (for example for administration 
rectally in an enema), analgesic, bronchodilator , anti- 
bacterial agent, antibiotics, drugs for the treatment of 
vascular ischemia (for example diabetes and Berger's disease), 
•"^^"•body monoclonal agent, minoxidil for topical application 
for hair growth, diuretics (for example furosemide (sold •-r.cer 
the trademark Lasix™)), immunosuppressants (fcr exa-ple 
cyclosporins), lymphokynes (such as interleukin - 2 and zr.e 
like), alpha-and-fl-interf eron and the like) in an amount of 
hyaluronic acid and/or salts thereof (for example the sciium 
salt) and/or homologues, analogues, derivatives, complexes, 
esters, fragments and/or sub units of hyaluronic acid, 
preferably hyaluronic acid and salts thereof, sufficient to 
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through the tissue (including scar tiss'ue, 
■■••nibranes into the individual cells to be treated 
According to another aspect of th. 
delivery or a therapeutically effective amount o a'^d"""' 
and/or therapeutic agent to treat a disease or ondi:": 
»a»m.l i. provided, the delivery comprising adminisC^ng a 
therapeutically ef*«c-iv» n«« * *te--ng a 

and/«r rho ^^-^^^ve non toxic amount of a medicinal 

and/or therape.-..c agent (for example a free radical 
scavenger (for example ascorbic acid (Vitamin C) , , Vitamin c 
(for the trea-.r.er.t cf mononucleosis), an anti-cancer agent 
chemotherapeut.z agent, anti-viral agents for example 1 
nonionic surfactant, e.g. nonoxynol-9 [nonylphenoxy polyethoxy 
ethanol] found m DelfenTM contraceptive cream, and anionic 
surfactants (e.g. cetyl pyridinium chloride) and cationic 
surfactants (e.g. benzalJconium chloride), non-steroidal anti- 
inflammatory drugs (NSAID) for example indomethacin, naproxen 
and tromethamine salt of ketorolac (sold under the 

trademark Toradol™) and steroidal anti-inflammatory drugs, 
anti-fungal agent, detoxifying agents (for example for 
administration rectally in an enema), analgesic, 
bronchodilator, anti-bacterial agent, antibiotics, drugs for 
the treatment of vascular ischemia (for example diabetes and 
Berger's disease), anti-body monoclonal agent, minoxidil for 
topical application for hair growth, diuretics (for example 
furosemide (sold under the trademark Lasix™)), 
immunosuppressants (for example cyclosporins), lymphokynes 
(such as interleukin - 2 and the like), alpha-and-.'5-interf eron 
and the like) with a sufficient a.mount of hyaluronic acid 
and/or salts thereof and/or homologues, a.na iogue.s , 
derivatives, cor.plexes, esters, fragments, and sub ur.Lz3 cf 
hyaluronic acid, preferably hyaluronic acid and salts thereof, 
sufficient to transport or facilitate the transport o«f, the 
agent to the site to be treated through the cell membranes 
into the indiv i i 1 cells to be treated. 

Th-s ascording to another aspect of the invention, 
use of a ccrr.c ir. at ion or formulation is provided to treat a 
disease or condition, the combination and formulation 
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compri^l^ a therapeutically effe^ve n«„ 

-Vicinal an./o. therapeutic a.ent to T;::,"^ ~ . 
condition uor example a vitamin (,or examd ' - 
scavenger (for example ascorbic acid (Vitam"^ ^ """^^ ^^^io^l 
5 (for the treatment of mononucleosis), an anni*"'' '''"^"'''^ ^ 
chemotherapeutic agent, anti-viral agents fT^'"" 
nonionic surfactant, e.g. nonoxynol-9 tnonylpnenol "r': ' 
ethanol] found in Delfen™ contraceptive cream an,' 
surfactants ,e.,. cetyl py.idinium chloride UU^C'^ 
0 -^ -ants ,e.,. .en.al.onium chloride, , non-steroidir I^:! 
.nflammatc, ..-.,3 ..SAID, for example indomethacin, napr;;;^ 
o { /-, -.rorr.ethamine salt of ketorolac (sold under the 
trademark Tcradcl™, and steroidal anti-inflammatory drugs 
antx-funga: agent, detoxifying agents (for example for 
administration rectally in an enema,, analgesic 
bronchodilator, anti-bacterial agent, antibiotics, drugs for 
the treatment of vascular ischemia (for exaniple diabetes and 
Berger s disease,, anti-body monoclonal agent, minoxidil for 
topical application for hair growth, diuretica (for example 
furosemide (sold under the trademark Lasix™,, 
immunosuppressants (for example cyclosporins,, lymphokynes 
(such as interleukin - 2 and the like,, alpha-and-O-interf eron 
and the like, and a- sufficient amount of hyaluronic acid 
and/or salts thereof (for example sodium salt) and/or 
homologues, analogues, derivatives, complexes, esters, 
fragments, and/or sub units of hyaluronic acid, preferably 
hyaluronic acid and salts thersof- to facilitate agent 
transported to the site to be treated, to penetrate through 
the cell me.T.branes into the individual cells to be created. 

Applicants postulate that the hyaluronic acid a.-.d/or 
salts therecr ar.d/or the homologues, analogues, derivatives, 
complexes, es-.-rs, fragments, and/or sub . units of hyalurcr.ic 
acid facilitate the transport of the agent to the site to be 
treated and to penetrate the tissue (including scar tissue) 
through all -e.-^ranes in the individual cells to be treated. 

By way zf example and to illustrate the facilitation 
of the del-v-ery transport of a chemical to a site in a 

mammal, wher. etr.yi alcohol is injected directly into a tumor, 
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and sonod^Bbhif 

^j^^nic (ultrasound) asses.*!^^ 

dispersed ...ou..ou. ..e cu.o./^r: ..e r..^?"' ^ - 
administered into a tu.or is carried by ta/u/o 

S ::l;st"'""' -no.rap.ic assesLe" ^rrir" 
5 deo^natrates the dispersion of the ethvl k 

the tumor. ^^^^^ alcohol throughout 

While Applicants postulate rh»r w 

facilitates the ^-anso«rr '^^^ '^^^ hyaluronic acid 

may .e used as .i;" ^H - ~ion 

10 operation o. • /alu.onir'T'" ^""^^ 

the homoloo./. ' r/ax:.!;' I ''^"'^^^ 
fram«.n. analogues, derivatives, complexes, esters 

fragments and sub units of hyaluronic acid. 

and other °- ^-X-luronic acid and salts thereof 

X5 anti-cance '"'"'"'^ "'"^^ ^"^^^-^^^ ^' 

Parforma ' ^'^'^^ '^'^'^ distribution an; 

trroeti ? " ""^^ P-^-" - -«3ual 

targeting for underperfused tisaue and/or pathological tissue 
in this regard the use of ascorbic acid (Vitamin C, as a free 
radical scavenger (50 gm daily - xooo times the daily dise " 

Tr::: 7oT"%" * "^•"^^ ^--istered mtrLenLsl 
With 300 500mg of hyaluronic acid (sodium hyaluronatei 

inTl*"'' -'"-^^ -L- 

inflammation in cancer patients. The hyaluronic acid enhances 

It is thought that this enhanced activity eliminates the free 
radxcals by acting as a free radical scavenger. m any event 
the patients feel better. This is also demonstrated w-^ 
furosemide and hyaluronic acid where the activitv c 
furosemide is ^.-..-anced only .-ninirr.ally whs.n administered ' wi-^ 
30 hyaluronic ac.. to a "normal" subject but the act.vi-v "s 
enhanced sigr.. f. cantly when administered to a oatient whose 
kidney is unce .-perfused or malfuncti-r.i.-.g due to insuff icier.-, 
intra-vascuiar vdu.-ne. 

A sir.Llar situation occurs with the NSAIDS. As a 
35 major amount : : r::.,51e indomethacin is required, the chemical 
product was s;..c..-:ed using n-methyi glucamine at a dilution 
of 5mg/ml of .-.-e-.;-yl glucamine (NMG) .• This substance is then 
passed througr. a 22 micron Milipore filter to produce 
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therapeutic dose in animal, and tor ch ^'^^ 
"Pppoprlate to be u«d in human condicMn!"" ""^^««<^ 
solubiiized in NMG is administered to Z!' 
into the tumor incraperitoneaUy in;rariV"", 
intravasouiari, at a var.in, dose up'to To mX; " rl' eaL' 
dose Of indomethacin is combined with 200 - looo"., 

irrethat r^-rd";'; ^:i:r.r r- -^'^-^^ - 

wnu with for example the "Li'^eCore™" 
hyalurohic ac.d. This produces an appropriate mixture and can 
be administered safely by any of the routes. [Similar 
clinical sfudies have been done vith hyaluronic acid prepared 
by other methods, i.e. extraction. The extracted material is 
satisfactory to use for intratumor, intraperitoneal or 
intrapleural use with this substance.] 

Thus and according to another aspect of the 
invention when an NSAID for example indomethacin (dissolved in 
n-methyl glucamine) or other NSAID is administered with 
greater than 200mg hyaluronic acid for 1 - 2 mg/kg body weight 
of the NSAID (in one instance indomethacin and NMG) , no major 
toxic side effects occur such as gastro-intestinal distress, 
neurological abnormalities, depression, etc., even at elevated 
amounts of indomethacin (if necessary). if the amount of 
hyaluronic acid is decreased below that amount, the usual side 
effects may begin to reoccur. In addition, the responses that 
have been observed are superior when the NSAID (for example 
Indocid™) is combined with hyaluronic acid demonstrating 
clearly that the combination is now "targeting" to the 
pathological tissue even when administered by the systemic 
intravenous route. Thus, it has been observed that catie.nts 
with neoplastic diseases when receivi.-ig in additior. tt ctr.er 
chemicals (for example ascorbic acid (Vitamin C], ohioretir. 
and anti-cancer drugs), 50 - 200 mg NSAID - hyaluronic ac 
(sodium hyaluror.ate) (for example indomethacin and hyalurcr. 
acid) exper:.er. te dramatic relief of pain immediately. This 
followed wit.-.ir. a short period of time by a resolution and 
resorbtion cf neoplastic lesions with an improvement of 
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pulmonarj^and liver *unct i«r,^^- W 

-unction ifv\ipf^j.o i_ _ 

gans. .hus -he dead tumor material ann °'^sent 
tumor toxin «? ar^«-. ^--cax and th^ rtaw • 

toxins appear to be bett^- debris and 

through the action of -.he mac/o'phaVeT:;::' ^'^^ 
enhanced by the addition of the NSAIO ,0/ '"^^'^^ 
infla»natory drug, administered with hyaiuroni= 
or other for™ thereof,. Thus Appiica«T^ei " 
addition Of the «SM0 for exa»pie -ith hyaVuro r d"' 
prl"::::"'-""°=^= -=ropha,es J preventinrt. 

L'rii :::rir:y:i.:r"'"" — 

fn.r..^ / hyaluronic acid (and salt and othe^ 

forms) not on:, enhance the activity of the NSAID but .^o 
reduce any s^.e effects and toxicity that is associated wich 
tne use of the prostaglandin synthesis inhibitors. 

Examples of agents suitable for use as 
chemotherapeutic agents are novan.rone (Mitoxantrone, , 
T1T< <5.Fluouracil,, carboplatinum, .ethyl CCNU 

administered orally and Mitomycin C. x ^nu 

H , instance methotrexate has been administered 

with hyaluronic acid over an area of tumor tissue, (e.g. the 
Chest wall, for a period of 5-7 consecutive days. ThI 
patient's hemotological indices were lowered at least 
comparable to methotrexate being given at the same doses 
either intravenously or orally. 

Further when the cancerous tumor breaks uc (after 
treatment as previously described) in many instances the liver 
cannot cope with the tumor toxins and debris and residue, 
killing the patient. Not only is the use of hyaluronic acid 
with an NSAID appropriate, so is t.he use of ene.mas e.-.ploying 
hyaluronic acid (sodium hyaluronate) and a detoxifying agenr 
administered into the large bowel. 

The hyaluronic acid and s'alts' thereof -av =9 
utilized a- varying doses - 10 to ICCO mg/70 kg person wir.n 
the optimal zcses tending to range between 50 and 350 mg/T: :<g 
individual. A3 tnere is no toxicity, the hyaluronic acia can 
obviously ce a ^.-.m istered in a dose excess (for example 3CCG 
mg/70 Jcg inci.— ual) without any adverse effects. 

Th'-:3, we have combined hyaluronic acid and/or salts 
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thereoflHlth 



^wf^tn cytotoxic chemotheralSKti^ 

either administering hyaluronic acid irnrnlT""' 
agent Uf the two cannot be .ixed be 'or "n,:"'': ''^'^ 

two, that is hyaluronic acid an/ L ,.^^^"^ ^^^^^ 
administration. We have utilised for example "^'^'^ 
administering adriamycin p.ior to hyritVo. 
methotrexate where the two agents are Lxe; t' 
.itcycin C, bleomycin, S-.luorouracil, novantrone 
cis.plat.nu., and in all of these latter instances the d g 
has been mxxed directly with hyaluronic acid at a dose of lo 
mg/per ml of the hyaluronic acid increasing the total dose up 
utilizer dose of the drug in question being 

Previously, we have utilized phloridzin, phloretin. 
and 5-deoxyglucuronide of phloridzin as agents with dimethyl 
sulfoxide to competitively blocJc- . glucose transport in 
neoplastic cells. These agents can also be combined with 
hyaluronic acid at similar doses to those already mentioned 
for chemotherapeutic drugs where phloretin is solubilized for 
exan^le by the agent N - methyl glucamine. 

Thus, a treatment protocol in various different 
neoplastic situations may consist of the administration of 
Ascorbic Acid and Oncostatin IV, a combination of phloretin, 
solubilized in N methyl glucamine, with a mixture of 
hyaluronic acid or salt thereof using a dose of 2 to 4 grams 
of phloretin solubilized as described with 30 mg to 1000 mgs 
or more (dose excess) of hyaluronic acid or sodium salt. This 
has allowed substantially enhanced penetration of the drug 
into tumor ceils and has effected a much better result when 
these tumors are deprived of glucose and then subsequently 
stressed either by hyperthermia, chemotherapy and/or 
radiation. Similarly, cytotoxic chemotherapeutic agents 
already mentioned have been combined with comparable doses of 
hyaluronic acid and and/or salts thereof administered either 
intravenously, int ra-arterially, intraperitoneally or 
intrapleuraily or directly into the tumor by injection through 
a needle placed under sonographic or CT guidance. 

Intradermal delivery of other drugs may also be 
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acco^piisiW With hyaluronic acid a^or sal.3 
example xnsulin in diabetes, estrogen in cost 
women, progestegens in control of -e-- • - " ''"^'''°P*"sai 
metabolites for the prevention of copicarrnVe'" 
those caused by coryne bacterium acnes. Th'v 
applied using hyaluronic acid. ^ ^^^"^ ^® 

^-^--enous administration of bronchodilators .ay 
also (for example aminophylline and theophylline, .ay also be 
accomplished with hyaluronic acid and/or salts thereof 

Enhancement of the effect of the bronchodiiators by 
administration with hyaluronic acid has been the result. Oral 
administration with hyaluronic acid and/or salt may also be 
suitable . 

According to another aspect of the invention, the 
combination of a non-ionic surfactant for example nonoxynol-9 
(nonylphenoxy polyethoxy ethanol] [found in Delfen (t.m ) 
contraceptive creami and hyaluronic acid and/or salts thereof 
and other forms is provided for treating: 

(a) herpes simplex type I and type II 
herpes zoster (shingles) 
and unexpectedly provide immediate relief of symptoms and 
subsequent disappearance of lesions. 

The non-ionic surfactant preferably comprises an 
ether or an amide linkage between the hydrophilic and 
25 hydrophobic portions of the molecule, being more active than 
the surfactants having an ester - or an ether- ester li.-.kage. 

The following nonionic surfactants and iie.-.tified 
linkages are offered for consideration. 

Surfanrflnr i^-^;,^^ 

30 None (control virus) 

5% Nonoxynol-9 ( nonylphenoxy-polyethoxy ethanol) Ether 
1% Triton X-ICO ( p-diisobutylphenoxy-polyethoxy 

-e-hanol) Etr.er 

1% Brij-97 (polyoxyethylene (10) oleyl ether) Ether 

35 1% Span-20 (scrbitran mcnclamate) Ester 

1% Span-80 (sorbitan moncoleate) Ester 

1% Tween-20 (polysorbate 20) Ether-ester 

1% Tween-80 (polysorbate 80) Ether-ester 



SUBSTITUTE SHEET 



PCT/CA90/00306 

Where foreign obiecr« 

t-par.tlve chat the tiasue surround " 
^ infected because once the tissue "ec "''^ 

matter how much antibiotic i, -^uaix, „» 

not clear and the i.pXan, latT " 
found however that where t-e . 

implant is -..ea-e' wi" the a — undin, the 

acid ,sod... .-..alu.o ate the 

■ y^xuronate), the infection rapidly cl^^^. 

the implant .-.eed not be removed. " ^"^^ 

App-cants have also found that in respec^ of 

■suffe./n; """^^ ^-i-cs 

aliniT and Berger-s disease,, the 

administration. Of the medicines in hyaluronic acid (sodiul 
hyaluronate, enhances the patient's response to the drug 
swiT- Patients suffering from brain tumors, the 

swelling must be reduced. Administration of dimethyl 
sulfoxide (DMSO, in amounts of less than 100 gm daily in a ^0* 
solution in hyaluronic acid (sodium hyaluronate, -300 - 500 mg 
reduces acute brain and spinal edema. 

For the treatment of mononucleosis. Applicants have 
successfully administered to a patient suffering from a 
particularly bad case for some time. Vitamin C and hyaluronic 
acid and the patient rapidly recovered. 

One form of hyaluronic acid and/or salts thereof 
(for example sodium salt) and homologues, analogues" 
derivatives, complexes, esters, fragments, and sub units of 
hyaluronic acid, preferably hyaluronic acid and salts and 
thereof suitable for use with Applicant • s invention is a 
fraction supp.ied by Sterivet Laboratories Lir.ited. Cr.e such 
fraction is ^ 15 ml vial of Sodium hyaluronate 20mg/mi 
(300mg/vial - let 2F3, . The sodium hyaluronate fraction is a 
2% soluticr. a mean average molecular weight of about 

225,000. 7.-- Traction also contains water q.s. which is 
triple dist-..-: and sterile in accordance with the U.S.?. for 
injection f c r - . . at ibns . The vials of hyaluronic acid and/or 
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vi.1 Close! by ^'buVyrVtopTe/Vi.r!' ' '=°"""«t, ,,.„ 
eontenta ot the vial . -'"=t wit.! 

The fraccion ot hyaluronic acid - 

5 <£or example sodium salt, and T " 

derivatives, complexes, esters "aio,ues, 

hyaluronic acid, preferably Hya'luro" ^ =t - 

may comprise hyaluronic acid and/or salts the " 

following characteristics: thereof having the 

hyaluronic ^c^rolial'nerf"""*"^ PXrogen-free fraction of 

on. characteristic Veiected f^om"":"' '^^'^^ " 

following: °'" '""P consisting of the 

15 150,000-225. 000.. ^ 

sacoh^riH.. ^"^ "Iphated mucopoly- 
saccharides on a total weight basis; 

weight basis, » " - » t«al 

20 

. weignt basis; """"^ "° - ^ —1 

weight basis; than 'about 15 pp. lead on a total 

vi) less than 0.0025% glucosamine; 

vii) less than 0.025% glucuronic acid; 

viii) less than 0.025% N-acetylglucosami.^.e; 
ix) less than 0.0025% a.mino acids; 

X) a UV extinction coefficient at 25? nm o- 
les3 than about 0.275; 

xi) a UV e.xtinction coefficient az 280 .i.-n 
less than about 0.25; and 

xii) a pH within the range of ^.3-7 9 
Preferably the hyaluronic acid is mixed with water and the 
fraction of hyaluronic acid fraction has a mean average 
molecular weight within the range of 150,000-225,000. More 
preferably the fraction of hyaluronic acid comprises at least 
one characteristic selected from the group consisting of t.he 
following characteristics: 
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sulphated 
" on a tocal 
PPm iron on a tocal 



i) less than Thout 
mucopolyaaccharides on a total weight basis; 

ii) less than about 0 4% ' 
weight basis; Proz^i 

^^i) J-ess than about 100 

weight basis; 

iv) Less than about 10 ««« ^ ^ 
weight basis; ^" ^ 

V) less than 0.00166% glucosamine; 

vi) less than 0.0166% glucuronic acid; 

vii) less than 0.0166% N-acetylglucosamine ; 

viii) less than 0.00166% amino acids; 

X) a uv extinction coefficient at 257 nm of 
less than about 0.23; 

xi) a UV extinction coefficient at 280 nra of 
leas than 0.19; and I 

xii) a pH within the range of 7.5-7.7 
Other forms of hyaluronic acid and/or its salts/ and 
homologues, derivatives, complexes, esters, fragments and sub 
units of hyaluronic acid may be chosen from other suppliers, 
for example those described in the prior art documents 
previously referred to. In addition Applicants have 
successfully employed sodium hyal.uronate produced and supplied 
by LifeCore^ Biomedical, inc. having the following 
specifications 



Appearance 



White to cream 
colored particles 



Odor 



No perceptible odor 



Viscosity Average 
Molecular Weight 



< 750,000 Daicons 



UV/Vis Scan, 190-820nm 



Matches reference scan 



CD, 260nm < 0.25 OD units 
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Hyaluronidase Sensitivity 
IR Scan 

PH, lOmg/g solution 

Water 

Protein 

Acetate 




Positive re 



sponse 



Matches reference 



6-2 - 7.8 



8% maximum 



< 0.3 mcg/mg NaHy 

< 10.0 mcg/mg NaHy 



Heavy Metais, maximum ppm 

AS Cd Cr CO Cu Fe Pb Hg Ni 

2.0 5.0 5.0 10.0 10.0 25.0 .10.0 10.0 5.0 



Microbial Bioburdan 
Endotoxin 

Biological Safety Testing 



Nona observed 

< 0.07EU/tB9 NaHy 

Passes Rabbit Ocular 
Toxicity Test 



The following references teach hyaluronic acid, 
sources thereof and processes of the manufacture and recovery 
thereof. ' 

united States Patent 4,141,973 teaches hyaluronic 
acid fractions (including sodium salts) having: 

"(a) an average molecular weight greate. than 
abouz 750, 000, preferably greater tha.i about 
1,200,000 - that is, a limiting viscosity number 
greater than about 1400 cm3/g., and preferably 
greater than about 2000 cm^/g.; 

(b) a prctein content of less than 0.5% by 
weigr.t ; 

(c) ultraviolet light absorbance of a 1% 
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^utxon Of sodium hyaluronate of , 
at 257 nanometer, wavelength an/x ^.0 
280 nanometers wavelength' " 
(d) a kinematic viscosity of a i% « , • 
5 sodium hyaluronate in • ^^i'^^-^" of 

onate in physiological buffer 
greater than about 1000 centia^«v '^^f 

centistokes, preferahiv 
greater than 10,000 centistokes; «-«^^bly 

'e) a molar optical rotation of a O.l - o 2% 
10 hyaluronate solution in physiological 

'"r^-' X 103 degree - cm^/mole 

(Of disaccharide) measured at 220 nanometers; 
(f) r.o significant cellular infiltration of the 
vi-.reous and anterior chamber, no flare in the 
aqueous humor, no haze or flare in the vitreous 
and no pathological changes to the cornea, lens, 
iris, retina, and choroid of the owl monkey eye 
when one milliliter of a 1% solution o£ sodium 
hyaluronate dissolved in physiological buffer is 
implanted in the vitreous replacing approximately 
one-half the existing liquid vitreous, said HUA 
being 

(g) sterile and pyrogen free and 

(h) non-ant igenic . " 

Canadian Letters Patent 1,205,031 (which refers to 
25 united States Patent 4 , 14 1, 973 as prior axt) refers to 
hyaluronic acid fractions having average molecular weights of 
from 50,000 to -100,000; 250,000 to 350,000; and 500,000 to 
730,000 and discusses processes of their manufacture. 

Where high molecular weight hyaluronic acid (or 
30 salts or other forms thereof) is used, it must be diluted to 
permit administration and ensure no intramuscular coaguiat ion . 

One formulation of Ascorbic Acid (Vitamin C) 
injection US? is manufactured by Steris Laboratories, Inc., 
Phoenix, Arizona, 85043 U.S.A. and comprises 22 mg/ml 
35 (equivalent to sodium ascorbate 250 mg/ml) in 30ml, 50ml, or 
100ml individual containers, 30ml size being preferred. 

Thus Applicant has combined hyaluronic acid (and 
sodium hyaluronate and/or other forms) with medicinal and/or 
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th^erapeut^ agents for the ^1 
diseases with totally unexpected 

1. Cancer, increasing activity 
of macrophages 



1 



reatm^nc 
results 



condit. 



lA. Reduction zz swelling 
in brain cf 

person suffering brain trauma 
2 . Hair growth 



3. Herpes^ canker sore, 
shingles 



6. 
7. 



Renal failure, cardiac 
insufficiency, hypertension, 
edema 

Infection, acne, 
mononucleos is 



Transplan- i 

Inf lammat 1 -n, elimination o3 
tximor brea:< icwn material 
(toxins an- zecris), 
decreasing z^ze effects, 
relief cf .n ;e .g. 
back pain ) 



free radical scavenger, 
superoxide dismutase, 
ascorbic acid (Vitamin C) 
anti-ca-cer drugs, NSAID, 
Chemotherapeutic Agents, 
detoxifying Agents (e.g. 
cholestyramine) 

Dimethyl Sulfoxide (DMSO)" 

minoxidil - combination • 
grow more hair when applied 
topically 

nonionic surfactants, e.g., 
nonoxynol-9 and 
anionic, (e.g. cetyl 
pyridinium chloride) and 
cationic (e.g. 
benzalkonium choride) , 
surfactants 

diuretics - furosemide 



antibiotics, ant ibacterials , 
antimicrobials, etc . , 
ascorbic 

acid and hyaluronic acid 
cyclosporins 

non-steroidal ant i-inf lamma- 
tories, NSAID e.g. 
diclofenac, 

indomethacin, piroxicam, 
ibuprofen, tromethamine salt 
of Ketorolac, naproxen. 
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Detc^fication 
9. Bronchodilation 



35 
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10. Vascular ischemia 



35 



11. HIV (AIDS) 



12. Diabetes 

13. Post —menopause 

14. Prevention of topical 
infection 

15. Reduction of swelling 
16; Hypertension, cardiac 

insufficiency 



25 17 



enema, detoxifyi-^ 

bronchodiiators ^ 
"""-one .ip„p...:„r=^=- 

not specifically an 
dialator), theophylline 
treat limbs in respecr of 
diabetes, Berger-s disease, 
etc. with suitable medicine 
e.g. Trental 

PMSO, Vitamin C, NSAID (e.g. 
indomethacin, naproxen, 
ketorolac tromethamine) , 
interferon, Vibramycin™, 
(doxcycline) , tetracycline 
insulin 

estrogens replacement 
antimetabolites (e.g. 
sulfonamides) 

OMSO 

Calcium channel blockers e.g. 
- Nifedipine fl-Blockers e.g. 
atenolol, propranolol 
acetylsalicylic acid 



18 



Prostaglandin 
Synthesis inhilition 

Enhance oxygenation of perfusate 
tissue by perfusion fluid 
bathing the tissue (for transjslantation 
purposes 

In respect of the treatment of cancer particularly. 
Applicants have now provided a mechod of -reat-e.-.t ar.d 
combinations of chemicals and drugs which appear to enhance a 
patient's life expectancy and quality of life (even chose 
patients not responding to the usual treatments). Applicants 
have successfully treated patients with their invention, 
increasing rr.s rate of tumor destruction, improving for 
example macrcphage function, to enable the body to eliminate 
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the tumor ^ells, dead tumor wast-^ w u • 

The following examples are offered co 



Applicants' invention in »,,w.. ---us-.ate 

In substantially all, if not all 
er cases, the patient hart 

t^otient had been unresponsive to 

sntional treatment. The hyaluronic acid referred to 



conve 



herein also includes other forms - for examole 
hyaluronate . 



to 
sodium 



10 CASE I: 

A 5 5 year old male with a laryngeal epidermoid 
(squamous type tumor) treated in its primary state with a 
combination of surgery and radiation developed metastatic 
disease in the liver some seven years later. Two major tumors 
15 were noted at a size of 12 cm and 6 cm diameter. These were 
treated with combination therapy using systemic chemotherapy 
with added DMSO to enhance penetration, phloretin 

solubilized by N methyl glucamine with added DMSO to 
enhance penetration and the direct administration of 

adriamycin, carboplatinum and methotrexate into the tumor 
by systemic and intratumor injection therapy but in this case 
but* with added hyaluronic acid at a dose of 10 to 60 mgs for 
the different drugs. This was achieved without any adverse 
effects and the patient was reassessed four weeks later. At 
that point in time the smaller tumor had disappeared entirely. 
The larger tumor was apparent only as a necrotic focus 
measuring now 5 cm in diameter but no apparent surviving lumcr 
could be detected by examination and needle biopsy. This case 
illustrates the superior effect cf hyaluronic acic cn 
penetration of drug thus allowing better tumor destruction. 

iQW^fTp 

Subsequently patient was given i reaz.-.en- :f 
Indomethacin 300ng and 300mg Hyaluronic Acid daily; patient 
was in remission, however patient died of infection at a later 
35 date. 



CASE II: 

A : year old female developed malignant melanoma 
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with tum<^resent in the lef t'upper^igh an^ • 

the abdominal cavity and liver lungs anl T'''""' 

brain affecting involvement of various' craniir '^^^ 

primary tumor had been excised and she had deve ope;"" 

dxsease which was deemed untreatable as there is 

or cytostatic chemotherapy that has major effec! 

tumor When it is as widespread as observed in .h" ^"-'''^ 

The patient was treated with a combination '^/^^f^^^"^' 

3oiubiii.ed . .ethyl gi.camine with ad^; u.r::^:^:::: 

at a dose of lO to 50 mg/2 to 4 grams administered 
intravenously and this agent was given for five days over 4-24 
hours/day. she also received hyperthermia to the various 
areas of che tumor and concomitant systemic therapy with 
carboplatinum with added hyaluronic acid at a dose of 250 mg 
carboplatinum total plus methyl CCNU administered at a total 
dose of 120 mg over 5 days orally while the patient received 
hyaluronic acid systemically . Methotrexate mixed with 
hyaluronic acid was injected into the tumor which could be 
palpated in the left thigh or inguinal region at a dose of 
37.5mg with 60 mg of hyaluronic being added, the doses being 
divided equally at two different days by Injection. The 
patient responded over the next 10 to 20 days with dramatic 
and total regression of the upper thigh and inguinal tumors, 
dramatic improvement in liver function with the tumors in the 
liver becoming cystic (generally regarded as a sign of tumor 
break down) and disappearance of . the lung tumors. The tumor 
at the base of the brain regressed as manifested by 
improvement of her cranial nerve function and a decrease of 
pain and headaches. In this patient a tumor which is 
unresponsive to the majority of agents at this phase of 
development was made markedly responsive when the same agents 
were used with hyaluronic acid as a penetrating agent. 

The patient was subsequently given treatments of 
phloretin, ir. icmethacin (NSAID) and hyaluronic acid. This 
patient is now ir. complete remission. 
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CASE III: 

A 55 year old female patient wich 
gallbladder occupying the entire -iaht k ' °' 

This patient had been treated on three °' ''^^ 

a co„.i„ation o. heat, syste.ic ctrthrarJit^^^rro^^^^ 
phloretin with added DMSO and direct inw. -<^<^e<^ CMSO, 

drugs With added OMSO. BeginninrM.y Vsss 11'"°""^ 
With the co.para.le drug, with Led^y^^Jo^c Vc^^r: 
carrier or dispersing molecule administered .o.^ 
systemically and by direct injection into the tumor. .'.e 
tumor Which had shrunk marginally by approximately 20% orior 

to this now reduced in si^a i , . 

uuc.a in size dramatically by over 50% and 

continues to diminish in size. This tumor is judged 
unresponsive to these drugs alone when administered by the 
normal routes . 

Unfortunately the patient relapsed, became depressed 

and died. 
CASE IV: 

A 55 year old female with cancer off the colon metastatic 
to the liver with one major large tumor -mass occupying the 
entire right lobe of the liver and medial segment of the left 
lobe extending into the 1 left lobe and judged unresectable by 
a hepatic surgeon two months earlier was treated with systemic 
chemotherapy and injection of chemotherapeut ic agents directly 
into the tumor plus phloretin solubiiized with N nethyl 
glucamine with hyaluronic acid and hyperthermia. The 
patient had a three day course of therapy and was injected en 
one occasion directly into the tumor with cytotoxic dr'jgs ar.d 
hyaluronic acid and reassessed three weeks later. So.-.=?racr.i c 
examination showed total liquafaction of the tumor leavi.ng 
only a small rim of apparently viable tissue; 500 ccs cf amber 
colored fluid with necrotic tumor tissue present was dra-.-ed 
from the now cystic lesion. This is an unusual and 

dramatic response for an adenocarcinoma which generally 
responds extremely slowly. It is ju.dged that less than 30% of 
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?h.„ p^„,3 achieved .„y ,,^„9 

5 hyaluronic acid. P^^ratln, molecule, 

:he examinations, there 
necrosis. t.k.s patient however di.H """" 
10 failure and p.,.,o„arx e^^oirs. ^"""^ 
CASE V: 

A 53 year old .an „ith transitional cell cancer of 

- t^srses'^nv^i:"! ,:r"=" - — - 

P.ri.ortic and parrpenteaTiVVnd " 
recurred after „ P'''^'^"'"' «nd supraclavicular nodes h.vin, 

h.vx:r not r^spon'Ii:". "-^'"^ 
=h„„therapy «a tr««d "'""^»« to standard 

«..hyi ,iu7e.i„. :!::".v.nXrrc^«r/-::^^"/dr - 
Hrpertr""""" -hotre«te i::rt:e":: 

d!v.loped a febr! " * 

rntiblotic ^'^'^ controlled by 

antibiotics and appropriate hydration and as the patient wal 

Observed through this phase a dramatic decrease in the si.e " 

50* rZcti"" " ^^^^y With an over 

50% reduction .n tumor size having occurred by 7 days after 
30 th.r.py. This is a remarkable and dramatic response of a 

tumor Which a. this phase had been fudged as unresoonsive to 
all therapy a.-.d it is thought to be due to the use of — .g 
which blocks glucose transport employed here with a carrier 
and penetrate. n.g molecule, hyaluronic acid and chemotherapy 

administered -'•-^--i,, •fr.f/-, - . . 

'^^^ --^e tumor with the same agent. 

There was, as . a result, total tumor necrosis. 
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However 



1 



40 



'a later date, the patient' 



ed of an 



infection, 



CASE VI 



This 



diagnosed, 
resectable 



patxent had a right upper lobe ^esion 
conf.r.ed by biopsy and dee.ed not s..,^ 
This tumor, according to documentation ut-izin« 
Chemotherapy or radiotherapy has a 2ero response rate *He wa! 
treated with systemic chemotherapy in hyaluronic acid as 



follows 



DATE 



15 



20 



25 



30 



05/10 


vinblastin-e ' 


3 


mg 


■05/10 


mitomycin 


3 


mg 


05/10 


calcium leukovorin 


40 


mg 


05/10 


5f luorouracil 


250 


mg 


05/10 


5f luorouracil 


250 


mg 


05/10 


Oncost at in IV 


3 


mg 




Hyaluronic Acid III 


10 


mg 


05/11 


carboplatin 


250 


mg 


05/11 


vinblastine 


5 


mg 


05/11 


mitomycin 


4 


mg 


05/11 


calcium leukovorin 


40 


mg 


05/11 


5f luorouracil 


250 


mg 


05/11 


5f luorouracil 


250 


mg 


05/12 


carboplatin 


100 


mg 


05/12 


vinblastine 


2 


mg 


05/12 


5f luorouracil 


250 


mg 


05/12 


5f luorouracil 


250 


mg 


05/12 


calcium leukovorin 


40 


mg 


05/12 


Oncoscatin IV 


2 


mg 




Hyaluronic Acid 


20 • 


mg 


06/19 


mitomycin 


5 


mg 




Hyaluronic Acid 


10 


mg 


06/19 


vinblastine 


5 


mg 




Hyaluronic Acid IV 


10 


mg 


06/19 


5f luorouracil 


250 


mg 




Hyaluronic Acid IV 


10 


mg 
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06/20 
06/20 

06/20 

06/20 

06/21 

06/21 
06/21 
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06/22 
06/22 
06/23 

08/16 

08/16 

08/16 



08/17 



41 

5f luorouracil 
Hyaluronic Acid iv 
calcium leukovorin 
Oncostatin iv 
Hyaluronic Acid 
5f luorouracil 
Hyaluronic Acid iv 
5f luorouracil 
Hyaluronic Acid IV 
calcium leukovorin 
mitomycin 

Hyaluronic Acid IV 

vinblastine 

Hyaluronic Acid IV 

Oncostatin IV 

Hyaluronic Acid IV 

Carboplatin 

Hyaluronic Acid IT 

methotrexate 

carboplatin 

Hyaluronic Acid IV 

Oncostatin IV 

Hyaluronic Acid IV 
carboplatin 
Hyaluronic Acid IV 
Oncostatin IV 
Hyaluronic Acid IV 
Oncostatin IV 
Hyaluronic Acid IV 
calcium leukovorin 
5f luorouracil 
Hyaluronic Acid IV 
carboplatin 
Hyaluronic Acid IV 
Oncostatin IV 
Hyaluronic Acid IV 
carboplatin 
Hyaluronic Acid IV 
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carbop latin 

Hyaluronic Acid iv 

sdriaraycin 

Hyaluronic Acid 

Oncostatin 
Hyaluronic Acid 
Sfluorouracil 
Hyaluronic Acid 
calcium leukovorin 
Oncostatin iv 
Hyaluronic Acid 



30 


mg 


50 


mg 


2 . 5 


mg 




10 


mg 
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mg 




mg 




mg 


40 


mg 


2 


g 


200 


mg 



He 



dcid 



was also treated with phloretin in hyaluronic 

ch«mo.h injected with the following 

chemotherapeutxc agents in hyaluronic acid: 



05/11 



06/21 



08/18 



08/18 



methotrexate 
hyaluronic acid 
adriamycln 

methotrexate 
carboplatin 
hyaluronic acid 

carboplatin 
hyaluronic acid 

adriamycin 
hyaluronic acid 



12.5 
SO 

1 

12.5 
20 
10 

30 
50 



mg 

tag 
mg 

mg 
mg 
mg 

mg 

mg 



25.5 mg 
10 mg 



35 



He has had regression of his disease by 50 per cent 
in a situation chat is otherwise not treatable,. This 
therefore documents that unresponsive tumors can respond to 
chemotherapy when administered in hyaluronic acid and/or salts 
thereof . 



CASE VII: 
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35 



"ale patient, aged 58 . 
bre.,t With supraclavicuiar an. 
P-P^X.. x.i, ha, .een co:.i:: . V;?:^^ 
tr«t,d With combination systemic tne.-a ' I 

lil not Improve significantly she r"h '>l'P=--""mia ana 

from December, 1938 to January, 1989 1""'"" --"i«lon 
3e.n again by Dr. FalJc on May 17, ;989 a„r*h '"''"''"^"'^l^ 
reaponae to therapy to date Sh. . * 

effusion. She was t-e...!, V „ ^-veloped a plural 

oiAc was treated by Dr, Falk a ^ 

chemotherapeu-.ic agents as follows: "■^'-ation of 

(Hyaluronic Acid may be Sodium Hyaluronate) 

DATff 

05/16 



05/16 
05/16 

05/16 

05/17 
05/17 
05/17 
05/17 
05/17 

06/02 

06/02 
06/02 
06/05 
06/05 



DRtTq 

methotrexate 
Hyaluronic Acid IT 
methotrexate 
Hyaluronic Acid 
axilla IT 
methotrexate 
Hyaluronic Acid 
SC node IT 
Oncost at in iv 
Hyaluronic Acid 
5f luorouracil 
5f luorouracil 
vinblastine 
mitomycin 
Oncostatin IV 
Hyaluronic Acid 
methotrexate 
Hyaluronic Acid IT 
vinblastine 
Hyaluronic Acid IV 
Oncostatin IV 
Hyaluronic Acid 
5f luorouracil 
Hyaluronic Acid IV 
5f luorouracil 
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10 
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25 
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mg 
mg 

mg 
mg 
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06/05 
06/05 

5 06/05 

06/21 

06/21 
\ 10 06/21 

06/21 
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06/21 

07/10 

07/10 

07/10 

07/12 

08/14 

08/14 

08/14 
08/14 

08/16 



Hyaluronic A^d iv 
calcium leuJcovorin 
vinblastine 
Hyaluronic Acid iv 
Oncostatin rv 
Hyaluronic Acid 
carboplatin 
Hyaluronic Acid IT 
methotrexate 
vinblastine 
Hyaluronic Acid IV 
mitomycin 

Hyaluronic Acid IV 
Oncostatin IV 
Hyaluronic Acid 
carboplatin 
Hyaluronic Acid IT 
methotrexate 
Hyaluronic Acid IT 
Oncostatin IV 
Hyaluronic Acid 
Oncostatin IV 
Hyaluronic Acid 
vinblastine 
Hyaluronic Acid IV 
5f luorouracil 
Hyaluronic Acid IV 
calcium leukovorin 
Oncostatin IV 
Hyaluronic Acid 
Oncostatin IV 
Hyaluronic Acid 
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She r.ai also had a thoracentesis with subsequent 
35 instillation zz : f .jorouracil , mircrr.ycin C and hyaluronic acid 
into the chest ravity. Her pleural effusion is totally 
resolved. The .-sions in her breast continue to recede and 
her supraclavicular and axillary lymph adenopathy is totally 
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gone. 

This patient represents a reano„. 
low do.„ „ syei„„„i, With relatively 

=onv.«ion.i Chemotherapy u,.^ sy.te.icaiij 1""" " 
S th. tumor and by intra.pl.„„l cavity rnst , 7'""°" 
response has been further enhanced by the u7. , 

synacid T.M. .hyaluronic acid and/or salt" ° t""'" 
same time. ""^^^ thereof) at the 

At a much later date this nai-4-«* j 
and doing very well. remission 



15 



20 



25 



30 



CASE VIII: 



This is a 62 year old female treated previously with 
systemic chemotherapy, two different drug combinations without 

Zerir/'r" "'""^ tre.tm.nt including 

hyperthermia, and direct chemotherapy injection, to which she 
responded initially, beginning September. 

She was noted in April-May, to have an increase in 
the tumour in the right upper lobe of her lung. This tumour 
was . an anaplastic small cell carcinoma. The tumour was 
treated by injecting into the lesion bleomycin with hyaluronic 
acid and indomethacin with hyaluronic acid. She also received 
systemically indomethacin 300 mg daily with 300 mg hyaluronic 
acid. The patient was followed radiologically and improved 
very dramatically over the next 2 to 4 weeks. The last film 
report shows that the left hemi-thorax is clear. On the right 
Sid. there is no evidence of pleural reaction. There is a 
prominent right upper lobe volume loss with elevation of the 
right hilum. The area of increased lucency in the right apex 
may represent a region of cavitation within the collapsed lobe 
or elevation of the superior segment of the right lower lobe. 
Comparison with previous films shows that the mass has 
35 decreased significantly in size and cannot now be disti.nctiy 
identified on this examination. 

The applicants believe that this response is a 
direct result of the carrier molecule - hyaluronic acid - 
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t^ch a chemotherapeutic^, 



in-)ectedi 

steriodalTnti-inflammatory dVuVVo^TTi^l? Z"'' * "^n- 

necrotic tumour. clearance of the 

CASE IX: 

This patient was diagnosed as having . 
cancer July, :988 and it was deemed unresecta. = 
gastroenterostomy-.ype of .ypass was performl^ 
patient initially in August and treatment was in^^^lted^ ^ 
September, 1999 ar ^^^^ ^- ^^'^ 

phloretm with very low dose *>h«™«^v, --c-ived 

/ xow aose chemotherapy employing 5-fu plus 
immune augmenting agents. 

This rnerapy essentially was continued until 
February, 15 39 when Dr. FaDc began to use DMSO as a 
carrier/penetrating agent in addition to MSN. He did receive 
increasing amounts of chemotherapy employing 5FU leukovorin, 
mitomycin c and methotrexate and subsequently in July and 
early August, as there was tumor progression, he also received 
no van t rone . 

As of May he began to receive these drugs in 
hyaluronic acid but the initial amounts of hyaluronic acid 
were small, employing 10-30 mg per average dose with the 
original drug i.e. phloretin, or the chemotherapeutic agent 
There was some initial improvement in his status but then in 
mid August he progressed to a situation where there was 
increasing evidence of gastric obstruction, and also 
obstruction of the biliary tree with jaundice and elevation of 
the bilirubin. Dr. Falk then treated with higher doses of 
hyaluronic acid to a total dose of 500-600 mg of hyaluronic 
acid divided among the different drugs. The patient continued 
to receive the same types of drugs. 

While his condition initially deteriorated, an upper 
gastro-intestmal series performed on September the 7th snows 
his gastric bypass to be totally open whereas prior to this 
the patient had been vomiting all oral intake. His status has 
now steadily i.~.p roved. 

On -e basis that the patient received identical 
drugs earlier, r.e improvement must be attributed to the 
higher doses the carrier molecule, allowing for better 
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penetrat© of drug into what^'is aS^s , 

tumor and generally fatal at this stage ''^^°^i<= 

Unfortunately at a subsequent date n.r • 
a consequence of tumor necrosis and scar tllsue r^/'^' " 
not from cancer, tissue developing - 



CASE X 
2 



Pat.ent was diagnosed as having a hepatoma now over 

ove! ?/^" ^^^^ ----^ ^-wth 

over the past 18 months. since treatment with low dose 

Chemotherapy and the carrier/penetrating molecule, hyaluronic 

acid. She appears to have had a complete response. Her 

alkaline phosphatase is now at 150 international units and the 

remainder of her liver function tests are essentially normal 

Her ultrasound show no distinct tumors anymora in the liver 

Dr. Falk is now treating her once every 2-3 months. 

This patient is still doing well. 

CASE XI: 

This patient was infused on June 15, 1989 with 
i chemotherapy with added hyaluronic acid on one occasion. She 
then received hyperthermia. Previously with multiple hepatic 
metastases from cancer of -he breast she had been stable on 
tamoxifen, the estrogen -blocking substance. 

After one course of infusion of only 8 hours she has 
had what would appear to be a complete response. Her 
ultrasound now shows no tumor present in the liver and her 
liver function tests are all nor.mal. 

For the present no further treatment necessary are 
following her and continuing her on tamoxifen to bloclc the 
estrogen receptor. 



Pr.nr>w-rTp 

This patient relapsed after another doctor gave 
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vaginal ^rogen crea. (camoxi^e" .o h 
irritation. m response, patient was ai ^^^^"-^ 
300«g Of indomethacin in 300mg of hyaluron '^^^'^"'ents of 

is now in. remission. ^^^^"^°n^c acid daii,. she 

CASE XIA: 

This patient had a massive 
uterus resected on March .6, ISSS e rrr:::^ " 

present as demonstrated a CAT scan. r air ^ 
her With a combination of hyperthermia; Te.y L^™ 
methotrexate using .nis int raperi t onealy I 

the""! ' hyaluronic acid and' then using 

the agent .hat bloc.s glucose transport protein - phloretin! 
also wxth hyaluronic acid and alpha II interfere; 
xntraperitonealy again combined with hyaluronic acid 

On. sequential CT scan this patient shows significant 
improvement in size of the residual ma,.. As soft tissue 
aarcomas are so very resistant to all forma of therapy this 

l^w 1.. /""^"^^ " - —1 -3pons. and is in all 
likelihood related to the use of the carrier/penetrating 
molecule - hyaluronic acid. Dr. Falk is now treating this 
patient approximately every 6-8 weeks for 2 days and hopefully 
her regression of tumor will continue. if that is the case, 
than one could consider closing her colostomy m about 6 
month's time. 

Some tumor grew back. Patient was given treatments 
of Vitamin C (50mg daily), indomethacin <300mg daily) in 300mg 
of hyaluronic acid. This patient is feeling much better. 

CASE XIB: 

Tliis patient has received relatively low doses 
initially of methyl CCNU and carbopiatin with methotrexate 
injected into che inguinal recurrent melanoma. All of chese 
molecules were given in the carrier /penetrat ing agent 
hyaluronic acid. in addition she received the agent that 
blocks glucose transport which Dr. Falk has developed. This 
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1« a morecul, caU.d phlo„tln Ihteh was u, . 

It h., b.en solubilized i„ . speoiaT . , 

9iv.n with hyaluronic acid a, tc • n °" " 

p.ll«tMtion Of this molecuie into th. , 

treated her -ith hvnerth. 

inductive radio freauTncrh ""^ "^"^"^ 

hyperthermia. i„ addition ,h "-icrowav. 

.,.nt. Which or "irheiieta'urror T"' 
in conjunction with other agents '"'"^ '"^^ 

in the last 2 courses of treatment she has received 

IddL"h -y^l— ic ecid. phloretin t.H 

added hyaluronic acid and methotrexate administered now by 
intra-peritcneal route at a low dose - 25-35 m, i„ hyaluronic 
acia again . 

Dr. FalJc saw her this week and he will treat her for 
2 days. She is clinically in excellent condition. She has 
the one complaint of right-sided back pain. On examination 
one does have the impression that this could be tenderness 
over the right kidney. The ultrasounds of her kidneys have 
suggested a solid mass in the right ki<lney which was 
interpreted as being either a hamartoma or even an 
anglomyolipoma • 

In view of the patient's rather dramatic response Dr. 
Falk thinks it would be worth while to get a CAT scan dee of 
the abdomen. There is still the question of a small cystic 
lesion in the right lobe of the liver but her liver function 
in now normal . 

This patient is now in complete remission. 

CASE XII: 

The pan lent had an arterial line and subcutaneous 
port installed at the time of the original abdominal surgery. 
He came to sea 2:. Talk and it was noted that t.iere was 
redness, in ::-ration and swelling around the subcutaneous 
port. The par.er.t had a febrile response and elevation of his 
leukocytes . 
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A £ 14 gauge plastic cannula was in.. . 
area and 75 cc of purulent material was d ^ 
growing E.coii and Pseudomonas aeruginosa "T^ '^''"'"^ 
hia by irrigating the site with a com^! • '^'^ ^'^^^«<=' 
acicl> .ith a.piciUin, hyaluronic act 1^ ][ 
hyaluronic acid with keflosporin. Thus J 
irrigated on a daily basis with i 

m» h ^ ampiciUin with 50 

mgs Of hyaluronxc acid, 500 mgs . flagyi „ith 50 mgs . ! 
hya uronxc acid and 1 g.am of Ancef with hyaluronic acil 
During the fi.st 2 - 3 days irrigation it was possible to 
continue to aspirate purulent material from the subcutaneous 
Site. Within 5 days there was no. purulent material remaining 
and there was ^ust fluid present and by the end of the week 
there was no residual infection present. The port-a-cath 
continued to function over the next three months o« the 
patient life. ^, 

This is cited as an example of anti-b«cterial agents 
with add«d hyaluronic acid producing better p«n«tr«tlon ot the 
various different antl-bacterlal drugs into th« site of 
infection and one would have to postulate that there was 
improved penetration into the bacteria themselves. 

CASE XIII: 

This patient was operated on June 1st, 198 9 and a 
resection was performed of a portion rectum and sigmoid colon, 
and the small intestine. Post-operatively on day 7 he was 
noted to have swelling and induration in the wound tissue and 
two sites of purulent material were drained. He was treated 
s\iba«quently with local irrigation with ampicillin 1 gram 
combined with 50 mgs. hyaluronic acid and 500 mgs. of flagyi 
combined with hyaluronic acid. These two areas of infection 
cleared of a.-.y bacterial contamination within 4 days. The 
usual time required would be in the order of a number of 
weeks . 

CASE XIV: 

This pa-ient with cancer of the breast has an 
infected Hickr.a.r Line. This is an indwelling plastic catheter 



SUBSTITUTE SHEET 



PCT/CA90/00306 

^ 51 V 

in the Wbclavian vein. This infection wa, o. 
subcutaneously with purulent material coding from L \\T^" 

" ^^^^ '--tion " "^ai: 

injected ampicillin l gram and 50 . of hyaluronic acid 
directly adjacent to the plastic catheter, rn addict M 
patient received flagyl intravenously with added hyaluronic 
acid. The infection cleared and the catheter was presented in 
a matter of 4 days. 

CASE XV: 

This man developed an abscess on the right upper 
quadrant of his abdomen, in the anterior abdominal wall. This 
was drained in hospital but continued to be a problem. Dr. 
FalJc has now discharged him and begun co irrigate this with 
ampicillin 500 mg daily and 200 mg of hyaluronic acid. While 
this abscess was drained and therefore should have recovered 
eventually, it had taken a longer peiiod of time than one 
would have anticipated. The abscess grW both staphlyococcus 
aureus and e. coli. 

After 2 days of irrigation'^Vith ampicillin and 
hyaluronic acid as described, the cavity was clean, free of 
infection and beginning to granulate over nicely. Dr. FalJc 
continued to treat him during the week and it healed 
satisfactorily. 

In other patients alpha 2- interferon was combined 
with hyaluronic acid and applied to a patients canker sores 
and the sores rapidly cleared up. 

In another patient, methotrexate was carried in 
hyaluronic acid and applied topically to a patient with 
psoriasis. Tlie formulation was absorbed and the psoriasis 
cleared. 

In ten other patients suffering from herpes simplex 
type I and II, the application of an effective amount of 
nonoxynol-9 [ nony Iphenoxy polyethoxy ethanol] (Delfen™) 
combined witn hyaluronic acid and/or salts thereof to the 
effected areas 2 to 3 times daily gave immediate relief of the 
syaqptoms (pain) and disappearance of the lesions. 
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at ieast two patient. 
nonoxy„ol-9 tor treating h.rp,, zoster Lln'r""' o«' 
with .yaluronic acid and/or saits thereor an! 
~ploy.d to treat tn, herpe, .oster ,3"°^^, -==«=e.ii. 



CASE XVI 



A dentist, with meianoma, aae 51 He„„ 
herpes zoster in the s^h ►k. developed acute 

w ^ in the 9th thorasic derraitai on the l»tr . „ 

his body. He was in excruciating pain not . °' 
Classical .,edications . Dr. ral. LZt " 
cyclo,ur ,as -an antiviral TLT^:: IZ^t'' 

:re"riL~r':"' °- ^-^^ ch.?r .hi : 

««io . " "LifeCore~. hyaluronic acid, »tx equal 

portions and then apply this topically. He did this and 



5 "^^^ "Pi""y- He did this and had 

5 l««edlate relief of pain within S ™i„«... The pain T» 
oTh?' absent for the next , days. x„ addition, the lesion 
first TsK i-'-i-fly -e^n to disappear wtthln the 

i"Tdri.^r." " ' «• 

.hi! "'"^"^ "»P°n.e suggestin, a major antiviral affect of 



CASE XVII: 



This man developed stomach cancer which metastasized 
to his liver. He was treated for seven months with low dose 
Chemotherapy (5 FU) , low doses of mitomycin and novantrone 
wxth various amounts of hyaluronic acid, and Vitamin C (50gm 
daily). There was no detectable tumor. He is now in 
remission and all tumors are calcified. 

CASE XVIII: 

This male patient had a serious car acciden-, 
shortly thereafter he developed colon cancer which was 
resected with multiple liver metastases. He came to Dr. Faik 
in June, 1989. He was created with chemotherapy (phloreti.n) 
and hyaluronic acid with heat. He remained stable for 
approximately one year, then his alkaline phosphatase began 
"creeping up". Consequently, Dr. Falk treated him with 
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Vitamin^ (50gm daily for ^ 

^-IC. cUlly With hyaluronic acic ,50.,,. sL. " 
>«. Shown improvement. ai„altne phoapMtL. V 

therefore his iiver i, tunctionin, better 

CASE XIX: 

This man, age 46, was diagnosed in the 

wi.. . ,,,,,,,,, ..oncjoiar l::::: 

carcinoma of ..e lung. Appropriately, neither chemotherap/ nor 
major amounts of radiation were used, although spot radiation 
was given to two areas; one on either side of the chest where 
there apparently was some indication of skeletal involvement 

Subsequent to that, the patient visited a cardio- 
pulmonary transplant unit in London who thought that a 
transplant might be appropriate but thare was a waiting list 
o£ about one year. 

After this tha patiant want to Or. Fradarick Douwe's 
Clinic in Germany and was placad on a variety of regimens, the 
main direction of which includes; (a) immuna enhancement at 
the T-cell level; and (b) free radical scavenging and 
detoxification. 

He has improved somewhat since this treatment was 
initiated with episodes when he is very short of breath, 
having had one of those 24 hours ago. 

On examination he has very severely diminished air 
entry on both sides with bilateral rales and ronchi. There is 
no evidence of supraclavicular adenopathy. There is no 
evidence of skeletal tenderness at this point or of hepatic 
enlargement . 

Ke then came to Dr. Falk and he treated hi.-n with 
Vitamin C (SOgms), non-steroidal indomethacin (NSAID) (100 mg - 
reduced from initial amount of 300mg because of heartburn) 
dissolved ir. hyaluronic acid (300mg) . He improved 
dramatically after the first 5 days of therapy with reference 
to lung capacity and radialogical appearance on the X-ray. 

Dr. Falk then prescribed daily injections of 
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hyaiuroniMid <300mg, with Tlradol" eOma, . 

home (-home- being outside of Canada). '''' '^""^^ at 

Comparison has been made 
..a«i„.tio„. Sine, that p„vtou3 exa^in.^Ll 1^^/""'°"' 
resolution of som. of th. increased intersti iaiT . 
that the iun,s no- loo. clea„r than the;"i"o„\:rr'' " 
exas,. Nonetheless. in=„as.. interscitiaX ^r.L; .fr:":: 
present within both lung fields. 

CASE XX: 

A fe.^ale patient, age 74, was diagnosed with cancer 
Of the colon and was resected. The cancer had however 
mestastasized zo the liver (right lobe,. Over a one month 
period. She was treated twice with methotrexate (25mg, m 
hyaluronic acid (400mg, intraperitoheally, five times with 
oncoatatin (2 gm, in hyaluronic acid (300 - SOOmg) , Vitamin C 
(50g«) in hyaluronic acid OOOmg) , and indomethacin (MSAIO) 
given twice, lOOmg of indomethacin in 300«g hyaluronic acid 
and 250mg of indomethacin in SOOmg of hyaluronic acid. 

The patient is now doing very well, feeling better, 
and the liver tumor is regressing (shrinking) . 

CASE XXI: 

This female patient, age 51, was diagnosed with 
cancer of the uterus which had spread to the lungs 
(leiomyosarcoma). Dr. FalJc treated her with various doses of 

oncostatin (low doses of 0.5gm to 3gm) with hyaluronic acid 
(300-500mg>, Vitamin C (50gm) in hyaluronic acid OOOmg) , and 

indomethacin in hyaluronic acid ( int raperitonealiy and 

intravenously) . 

The pelvic mass is presently regressing and the 
lungs are now stable. 

CASE XXII: 

This r.ar., age 52, has a history of Crohn's Disease 
and chronic i.-. feet ion in the bowel from Crone's disease. He 
eventually developed a tumor in the peritoneum 
(adenocarcinoma) . The patient was treated with doses of 2gm 
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-■^li^r zz 

several ,.«„^^ yiven to the patient via 

several routes mtraperitoneally, intravenously, rec-allv (for 

detoxification) (insertion of catheter and Z 

» v,aunBter ana administered 

rectally) . The pain is now gone. 

Patient was given CT Scan of the abdomen and pelvis 
There is moderate hepatic steatosis without evidence of 
metastatic disease. The spleen, pancreas, adrenals and right 
kidney appear normal. There is a left nephrostomy tube in 
place with no evidence of residual hydronephrosis. There is a 
large and necrotic tumor mass occupying most of the deep 
pelvis with, anterior displacement of the urinary bladder and 
likely some invasion of the prostate gland. There is no 
evidence of sacral destruction although the rectal tumor is 
closely apposed to its anterior surface. 

Thus there appears to be a large and necrotic pelvic 
tumor mass without evidence of sacral destruction, para-aortic 
lymphadenopathy or distal visceral metastases. a left 
percutaneous transrenal ureteral stent is in place. 

The patient was seen August 1, 1990, in the clinic 
and he has been feeling very well. He is doing extremely 
well; the necrotic tumor mass is slowly reducing in size. 

CASE XXIII: 

This female patient, age 47, was diagnosed in 
January, 1990. A gastric resection and colonic replacement of 
oesophagus (for swallowing) was performed. She .':ad also 
developed an intraperitoneal tumor. She was giver, 
chemotherapy and lost her hair. (Dr. Falk gave her minoxidil 
and hyaluronic acid to apply to her scalp and her hair grew 
back). Dr. Talk saw this patient on June 6, 1990, and gave 
her lower doses of phloretin together with heat and hyaluronic 
acid/ indomet hacin in hyaluronic acid, and Vitamin C in 
hyaluronic acid. 
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time of treatm^^ 
good improvement, she has gained J^V^ T;'^"^ 
fling any pain. The carcinoembryonic anti! " "° 
nonograma/ml and steadily falling. ^'^t^^en down to 26 



CASE XXIV: 



This man (age 45) first seen bv Dr Faiv 
1 QflQ , . oy ur. FaiJc on March i 

tlea'ted ^^^^ of the pancreas. e \ ; 

treated wxt. cmso and heat together with low .oses o 
Chemotherapy. Or. Fal. injected the DMSO and the other drugs 
into the tu:r.or. More than one year later, this patient was 
gxven treacments with Vitamin C, and other agents in 
hyaluronic acxd. This patient is now in complete remission 
He has not been treated in more than six months. 



CASE XXV: 

""^^^ P«^i««^ 62) in August, 

1989. This woman was diagnosed with carcinoma of the 
pancreas. She was treated with lo« doses of chemotherapy (5- 
FO and mitomycin) together with 300mg of hyaluronic acid and 
heat. She was having trouble with her bile ducts. She was 
operated on, but a tumor was not found and the bile ducts were 
bypassed. The patient was then treated with indomethacin and 
Vitamin C in hyaluronic acid, and the heating treatments were 
stopped. Since her treatment she has experienced a gain in 
weight and there is no evidence of a iignificant tumor. 

CASS XXVI: 

This female (age 18) patient was treated for 
infectious mononucleosis. Three months of testing the patient 
resulted in positive heterophile antibody tests. Patient had 
no energy. The patient was given 50gm of Vitamin C and 300mg 
of hyaluronic acid. Within sixteen hours of the treatment her 
energy increased dramatically and within two weeks the 
heterophile a.-.ticody test became negative. 
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CASE XXVII: 

This woman (aoe • 
S Chemotherapy previously. However a, the tulr 

rthrar::-ttr' — 

the „.tra.o.;. V^V^ . T .tr^.al": 

doctors sh. '^"ordin^ to her previous 

octors. She had an enlarged tumor after takln, 5-FU 
Therefore, -.hey stopped chemotherapy, . The patient is now 
lookxn, bet.er and feelin, better and there is no edema. 

15 CASE XXVIII: 

This female patient had carcinoma o£ the ovary with 
intermittent to complete bowel obstruction with encasement of 

f^^ia"" .r'"" Significant amount, of pleural 

fluid. The most striking example of the effect of Lasix 
(furosemide) occurred under the following circumstances. on 
April 28th and 29th, 1990, the patient excreted a total volume 
of 2,450ml of urine over 48 hours despite the administration 
Of. 33 per cent sodium chloride solution with added potassium 
chloride at 40 mEq/1 administered at the rate of 100-125ml per 
> hour. The patient's body weight was 40kg. During this period 
of time the patient received 120-200mg of Lasix administered 
intravenously . 

On April 30th, she received 40mg of Lasix with added 
350mg of hyaluronic acid administered over half of an hour. 
Sh« produced a diuresis within the following 5 hours of 
2,500ml of urine. During the evening hours with no additional 
Lasix being given, urine output fell dramatically and she 
excreted only 400ml of urine from 7:00 p.m. April 30ch to 7:00 
a.m. May 1st. At 7:30 a.m. she received 40mg of Lasix in 
300mg of hyaijrcnic acid administered intravenously. Over the 
next 8 hours, -his patient produced 2,600ml of urine. This 
case demonstrates the fact that even a relative insensit ivity 
to furosemide (Lasix) can be overcome with the addition of 
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% 53 % ■''^'^*'0,„rt. 

hyluronicl acid to enhance drug peneia. • 

The similar type of 
-3 in patients where there TT"^ - 
syndrome- and „h.r. the Kidney ,to=/° "hepatorenal 
the failure Of the liver to fuLtion .d""'""' " 
Circumstances, urine output may dec„..eT"'- 
i.vel3. This can he dramatical " "fee! 

(Lasix~) administered intr,„- , '""ted by furosemide 

though furosemide .Lasix", "1 '•^•^"""^= -en 

effect. e1»inistered by itself produced no 
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20 



adding hyalur:r= aci^t? f - -«rved that 

a Of aomg Ltr.:.n\\;i7::rurr'h r-""^-- « 

there an incr.a.e of urU^.^cr. IV:,^^^^::^: 

::rr c"er;, riT- • 



CASE XXX: 



tool.,!, '''''^ balding patient applied minoxidil (Rogaine, 
topically to hia scalp. There was minimal or little Zll 

hXoni:""r^""" "^"^^^^^^ ---- - 

hyaluronic ac.d continuously every 2 to 3 days. As a resulc 
thl3 patxenfs hair has grown fuller and more rapidly. 



CASE XXXI: 



This female patient (age 32) was diagnosed as having 
an epxtheloid sarcoma on the basis of a Mayo Clinic review. 

Her history of the disease dates back to December 
12, 1978, when she developed nodularity in the left ring 
finger which was excised. She has had recurrent episodes of 
this type of problem since then and has had an amputation of 
the left 4th finger. She has been extensively staged and 
investigated as she was found to have nodules of the same type 
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of disease up her arm and a left ax'li- 
w.. positive in ,^rch. 1990 , for an ept'chelo'd rarLr'' 

At the Mayo Clinic she received ZT 
ch«»therapy „ith mitomycin c, .driamycin cisp !ti„"""" °' 
do,.. Without any response. Sh. was scheduled f " 
quarter amputation for the aarcoma T'TJ.T / 
forearm. * ^^^^ ^^n* and 

19.0 ^^^^ on June 25 

1990, and was treated for three days with heat, phloret nl 
hyaluronic acid, vita.in C-hyaluronic acid, .ethot re.^te- 
hyaluronic. acid, and also received solu-medrol. She did not 
have a clear response at that point in time and the lesions 
remained the same . 

She returned on July 23 and was treated for three 
consecutive days with a reduced dose of phloretin, same dose 
of vitamin C-hyaluronic acid and received both naproxen and 
indomethacin with hyaluronic acid both subcutaneously and 
intravenously. She returned home and received Toredol« 
(Syntex - non-steroidal anti-inflammatory drug) intra- 
muscularly on a daily basis at a dose of 30-120mg administered 
once or twice per day with lOOmg of Hyal Pharmaceutical type 
hyaluronic acid. 

She was reassessed on August 20 and has had a 
dramatic decrease in size of all measurable disease by greater 
than 50%. in fact, at this point, biopsy would have to be 
done to ascertain if there is any viable tumor present . The 
treatment plan is to continue on the Toredol™ and hyaluronic 
acid . 

While the patient had some minimum response with 
heat, phloretin, conventional chemotherapy with the addition 
of hyaluronic acid with these drugs, she did have an excellent 
response with the non-steroidal anti-inflammatory drugs using 
all three types; Indocid™, naproxen and Toredol™ when 
combined with hyaluronic acid as a carrier/penetrating vehicle 
to facilitate targeting to pathological tissue. She has had 
few if any of the standard side-effects that occur with the 
non-steroidal ant i -inflammatory drugs. 
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CASE XXXlW 

This male was diagnosed as havin„ 
1988. The cunor was in the discal tv-^ ! in 
the 9«»£ro-oesopageal junction a c.T °' * °"°?^s9us at 
5 by .„ intraoperative abdominal procedur? anV""' 

lesser curvature of the stomach. " 

3 months J,': :sT\z> 

=.an,e in any titration- - 
10 completely we- Mo" »y"P""ati=ally he had been 

This- raised 19,0. 

This raised =.es..ons in respect of some areas in cf.e liver- 

however, sonographic examinarion su„est.d that these were"; 

tact homogenous. " 



On 



-"uiy 4 th he had some "hot dogs'* at a 



- aogs" at a picnic 

pain Which was not associated with nausea or vomitin, 
Subse^ent .0 this he had episode, of p.i„ e„.„ti.Uy eve^y 

,t P'^" '^-y* »a~. <eit 

20 !. " °' "«'»~» and tended to 

20 "Spread" to both flank- t«. k-- ^ « to 

anv dir^^. "anks. It has never been associated with 

any direct perxtoneal tenderness, vomiting, diarrhea or fever 
and Chills. Investigation included the previous CAT scan done 
just eight days prior to the onset of this pain, and an upper 
GI series with follow-through. Further CAT scan now could not 
5 be done because he was still full of barium. 

It is important to recognize that a significant dose 
of Demerol just barely relieved his pain. Further exani.-.ation 
is unremarkable. There were no abdominal, thoracic or lyrr.ph 
node findings to suggest any spread of the disease. 

Dr. Talk reviewed the X-rays with a Professor a- zhe 
Department of Radiology, Toronto General Hospital, U.-.iversity 
of Toronto. .He suggested that the upper GI series was a 
classical picture of "tethering" of the small bowel. Ke said, 
this could be either from fibrous adhesions or from neoplastic 
disease, or :eed, a combination of both, as is very coT.-non 
with adenocar : ..-.r.T.a of the stomach. However, the neoplastic 
seedings wou.i .-ecessarily be very minimal, as nothing shows 
on the previous CATscan. 
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Falk treated the patl^ with . 
non-steroidal anti-inf lamma-ories adt. <=°n*ination of 

With hyaluronic acid in conjunct Crtr I" 
oncostatin, which is a combination of chio't 
acid and achieved almost inunediate relief 0, = ''^'"^^'^^^ 
eat Without having symptoms (had lobster so.P re"' 
of the local restaurants) . ^ recently at one 

Which he coul/:te "Vs t^he't ' ''''''' °^ P-banthi„e 
tvn« «^ wv, P*^" <^«<="" with these 

Celine ^^"^''^ "^'^^^^ °- -t ! 

back for furtner therapy and continue when he goes home on a 
combination of felden lOmg b.i.d. and naprosyn SOOmg directly 
as suppository once per day and take Zantac ISOmg twice a day 

addition Dr. Talk placed him on Vibramycin 
(Doxycyline) 200mg for one day and a lOOmg daily dosage for 
fourteen days. This is an antibacterial agent and also blocks 
Intracellular and anerobic glycolosis. 

Recent biopsies showed chronic inflammation of the 
lower one third of the oesophagus (tube in oesophagus recently 
removed); however, there were no malignancies found. 

25 CASE XXXIII: 

This man has had major tumor breakdown and this has 
occurred only after chemotherapy was omitted from the 
treatment regimen. This initially made him significantly more 
ill; this was reflected only to a mirior extent in terms of his 
30 hepatic function tests. The alkaline phosphatase axd become 
elevated. He had profound malaise, weakness, excessive 
fatigue and loss of appetite. This has been corrected by 
intensive use of indomethacin in hyaluronic acid and 
detoxification programs. 

^® '"'^^ reassessed and was significantly better. 
Under ultrascu.-.d, the tumor shows virtually total necrosis. 
There is now ..-.creased normal liver tissue present. 
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CASE XXX^P^ 

This man had a chronic abscess r„ • 
with a bowel Obstruction which necessitar ^^^^^^ 
January 5, 1990.. At that time the cavitv - 
and drained through the perineum. He had ^"^^««<l out 

operative course and was discharged frJL h" 7""^"^^'^^ P-^" 
18, 1990. hospital on January 

However, subsequently he developed a f-ve^ and 

incision, Tnis occurred two weeKs prior to the present visit 
h« ^h ^"«"«<i him. This is a large cavity and 

he thought that this would taice 4 to 6 weeks to close. Or 
F^alk instituted daily irrigations during the 5 day working 
week with ampicillin, flagyl and hyaluronic acid using. 500mg 
of ampicillin and SOOmg of flagyl. This is a very benign form 
of treatment in contrast to what Dr. Falk would usually use 
Which would consist Of irrigation and packing th. area open. 

When seen later, the abscess cavity had closed over 
The patient advised that the visiting nurse on the weekends 
had difficulty putting a catheter into this cavity over 
Saturday and Sunday and in fact could not gain entrance of the 
catheter, Dr, Falk concluded that the cavity had granulated 
in from the "bottom up" but has done so much more rapidlv -han 
he would have anticipated. In view of the fact that this is a 
chronic cavity in a patient who has had a chronic and ongoing 
problem in the pelvis, this is clearly an unanticipated result 
with a much more rapid and better resolution of a chronic 
abacMs cavity than anticipated. 

Dr. Talk has instructed the patient to call if he 
develops any temperature subsequent to this. He has had a 
mild itching sensation over his skin which Dr. rai;< believes 
is probably a reaction to cold and for which he gave hi.-n an 
ointment to be applied daily. 

CASE XXXV: 

Woma.n had a 9th and 12th nerve lesion, which was 
thought was located just lateral to the base of the skull. It 
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*i3o thought that She may Aave han 
region of the dentoid process, a/d an mrx ^^^^^^^^^^ in the 
to try and demonstrate this. It/showed sc. T '^"^^^^a.en 
^° the appropriate area. a/ct scan . -^nor.alicies 
unhelpful. / °^ «^he region 



was 



10 



15 



.dv.„c.c n,au,„ an, /°""T"" " have ve., 

an. «.,ea::r;-;ra:.:'' " — 

that ,h. ■ """"" "'7 surprl,.d and dell,h«d to find 

that She ^ad ,.3pond«,d unLu.vably -.xi „ both positiv^ 
mental i.a,.n, and to Dr./falR.s treatment. This Lvo'vld 
hyperthermia and c^,™othe/.py in hyaluronic acid. or pH" 

in the": /"" °' =«-of a»"n and low do,« of Methotrexlt^ 

in the hyaluronic acid. *^ *««te 



20 



2S 



paraistent lesxons in kidney and liver, but these may veil be 
under control. During tie summer, her tongue got better ani 
no longer deviated to ^the left. However d!ring the xast 
three^or four .ee.s, th^i^g, have deteriorated from'that po": 

was «n.i T examination, the neurological examination 

2\T r/ T"^" * deficit (incomplete, inaag 

on the left side of /the pharynx, and a problem wit.h some 
faacxculations and atrophy of the left side of her tongue. 
This patient/ has done " remarkably well. 

More recerj'tly this woman has been administered 
hyaluronic acid (3J)0mg daily,, nsaid and Vitamin C (50gm 
daily, . 7;-e patient appears now to be clear of -umour. 

CASE XXXVI: / 

This ~ari has a mesothelioma following surgical 
resection and t-en;' adjuvant treatment. It is now seven years 
since the i.-.i- laij diagnosis . In the spring of this year he 
developed a recurrence while in. Florida. Although Dr. Falk 



30 
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"«» biopsied this thre. time,, Or ralk . 

=•11. diagnostic Of m.li,„.„cy ' J''" obt.i„„ 
»it».tio„ i. .er. =ie.. f„n. the c„ scan"?.' 
•n* Ultrasound. 1^"" function test 

This patient has been tr,.,-.^ 
hyaluronic acid, .„c ^eat to the area rn,"'"" i" 
.how a „alor response. However, on the . " 
received no chemotherapy and only phlor.tin inT 
With a hi,her oose =e hyaluronic adr He harf^.'^^ 
response and has had major problems ' with - f ' 

assessment here t.^^e ira:::a;T;!"ca::on':: tr:— ^ 

During his present stay, he was treated one day with 

Br::v"r Te' "yaluronit^'ad: 
"rtllin'c !„T"r "<'^"««1 two day, of treatment with 

Vltaaan c x„ hyaluronic acid to .„i,t in detoxification a. 

:y:Lorrid-""""" — 

to is,v """"in* -Kich wa. 400- «,i./i „i, decreased 

^.t normal, . or. Pal. has instructed hi« regarding further 
-«.,e«ent Dr. ral. does not thin, the patient will reguire 

TJll haTh T""' " """"" "'"'^y ='^"^» 

tumor has been destroyed, through his own immune response, the 

antibody and the soluble mediator, being allowed to enter into 
the tumor by hyaluronic acid. 

In July, 1990 moderate ascites (fluid in body) 
ocdrr^d. The patient was given furosemide (Lasix™) and 
hyaluronic acid, indomethacin and hyaluronic acid. The 
patient's urine output increased substantially and the problem 
cleared. 
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CASE XXXVII: 



A 37 year old female had a carcinoma of the cervix 
which was a class liiB at the time of diagnosis. She was 
treated by radiktion at the Cross Cancer Centre, 
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unauccesWully, and developed" fur^! 

which was diagnosed ann. ^^^"^^ 

agnosed approximately i co 2 ,n«..K- ... 



tumor 



St-. M.ri. hospital. H. adninisterad .l', ! " ' 

regrowth and worsening of the oain u,4rh . 
ureterir* «k..» pam with partial 

ureteric obstruction demonstrated as shown by a CT scan of rl 
abdomen and pelvis done June 28, 1990. 

At laparotomy, the patient had extensive tumor with 
ma:or areas of necrosis but tumor extending to and involving 
the left common iliac artery and vein producing obstruction of 
the vein, the cumor was considered not resectable for surgical 
cure because of its extent in the lateral true and false 
15 pelvis to the pelvic wall. This was assessed by a urological 
and two general oncological surgeons. 

For this reason and because of inuninent rectal 
Obstruction, a colostomy was performed. i„ addition/ the 
urological surgeon established an ileal conduit. 

This patient was in excruciating pain continuously 
for several weeks prior to and after the surgical procedure 
This necessitated high doses of intravenous morphine with only 
partial control of the pain. oh July 8th she was noted to 
have a major febrile reaction and a CAT scan that day showed 
an abscess in the left pelvis. This was drained under CAT 
scan localization and the patient was placed on systemic 
antibiotics with only slight improvement in her infectious 
syiq>toms . 

She was brought to Dr. Falk on Wednesday, July iith. 
She received Igm of ampicillin through the draining catheter 
for the abscess with 500mg of hyaluronic acid. :.t addition, 
she received lr,g of ampicillin intravenously and ar.cef and 
flagyl systemically in 500mg "LifeCore™" hyaluronic acid. She 
also received lOOmg of indomethacin with SOOmg LifeCore™ 
35 hyaluronic acid i.-.travenously . Within 12 hours her pain had 
dramatically ae-reased, all infective symptoms were eliminated 
and the drair.age from the abscess cavity had almost stopped. 
Her massively enlarged left leg due to venous and lymphatic 
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ob.tructlW improved co almost normTi 
period of time. "otmai size 



^ ^ ^2 hour 



The patient was subseouenn 
th. regimen for the next 3 L, \ ' 

ot pain and continued improvement in hi 
Where she could be discharged from th! h"""' " 
Without anti-biotic. therapy „" °" "'"^^ l'^'- 

morphine agents had JJ„ , '''""^^ "'^'"^ "it^ 

hyperthermia and no cv^osi, w "° 

<p..=»tin. u--.u«dt° r^nT" 
oxidant the..p. „.th H.aiuroni=\::r o.„rit nrtttr::: 

.ndomethaci„-.,aXuronio acid. This patient has deJnstratel 
very dramatic improvement emphasirin, that the indom.thalL! 
hyaluronic acid is targeting specifically to p.tholo^l::, 
tr^Lr"^'"' macrophage function at this site and allowing 

.pp^pnate tumo: 

CASE CASE XXXVrii: 

With indo! Tom HIV (AIDS, was treated 

With indomethacin (NSAIO) . Vitamin C. interferon and DMSO 
.nd/or hyaluronic acid and unexpectedly the patient is 
Steadily improving. 

CASE XXXIX: 



A male patient suffering from kyphosis suffered from 
conatant back pain. Taking analgesics orally and rubbing back 
30 preparations onto his back, did little to alleviate the back 
pain. When nsaids in hyaluronic acid . (sodium hyaiuronate) 
were applied directly to the back, the back pain eased and 
disappeared. 

With indomethacin (dissolved in N-methyl gi. .-amine) 
and naproxen cctn dissolved in hyaluronic acid, the patient 
experienced si-e effects. However, with Toradol™ (the (*/-] 
form tromet.-a.-..-e salt of ketorolac - a prostaglandin 
biosynthesis ir.mbitor and analgesic and anti-inflammatory. 
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_ in eased and disappeared^r some ti.. 
were no side effects. there 

CASE XL: 

This male patient was diagnosed with Hiv (aids» . . 
as a possible result thereof, an undetermined neopiLtic 
disorder in the lungs. Before treatment, the patient was nelr 
death; white cell count was 1.4 X lOVlitre. The patient was 
treated intravenously with indomethacin (300mg) , vitamin c 
(SOgm daily) and hyaluronic acid (sodium hyaluronate) OOOmg) . 
After treatment, the patient's platelet count rose to 65 x 
109/litre. and his white cell. count rose to 8.2 X lO^/litre. 
His lymphocytes doubled. 
Further T<>^r«, ^Anim»^^ 

Further tests were conducted on animals (rats) with 
the indicated results: 

Enhanced Activity of Antibiotics with hyaluronic 
acid. A chronic abscess rat model was used. Sprague Dawley 
Rats were used. Pellets of bacteria were inserted into each 
of the bellies of the rats and -.hen the rats were treated as 
indicated. in this model therapeutic activity of gentamycin 
was compared to gentamycin in hyaluronic acid the results 
demonstrate a statistically significant improvement by the 
combination over the antibiotic alone. In this regard lower 
doses of antibiotic in antibiotic refractory situations were 
required as a result of the antibiotic being administered with 
hyaluronic acid. Please refer to Figure 1/1 of the drawings. 
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In another animal test /r.»*^ 
(bl.ek, to Lewi, strain rat, «"i„ 
survival „a, found by combination, of 
hyaluronic acid ,HA) ad«lni,t.r.d to thTT' 
Graft ,urvival depend, m major part on*l' 
suppre,, graft rejection with ^* '""i'x « 

activity Of these amenta ie ser"""""""" 
delivered to the /raft ,i\ ^ * " "'^ "« 

combination, of the !~ , < '""tive concentration,, 

difficulty oL hyaluronic acid overcome, thi, 

activH K "P"""""" <" i™»uno,uppre„ive/,r.ft survival 
activ y .y co^ination of specific a,ent, with hyaluronic 

w« u L c""'- * """"" "i«""> -dix 

vaults i«»uno,uppre.,.nt used. The 

cvorosn TIT "yluronic acid ,i^ifi„„i, ,„ore.,ed 

cyclosporin induced graft survival. 
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CXA±HA» 
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mean 


19.615 


17,917 




SE 


0.213 


0.723 





CyA-fHA vs. CyA - P value, one-way ANOVA - <0.05 (-0.0287) 

LSOMRT - <0.05 

CyA - Cyclosporin 

HA - Hyaluronic Acid 



As many changes can be made to the invention without 
departing from the scope of the invention, it is intended that 
all material contained herein be interpreted as illustrative 
Of the invention and not in a limiting sense. 
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?»E EMBOCimNTS OF THE INVENTToJ 

ARE AS FOLLOWS: 
^* combination for admi • 

co«bl„.tio„ eMpXoy, , therapeutlelurV:; " ^ "'""'^ ""^c" 
"•-iclnai .„c/or th.rap.utlc .a.'t a 
condition and an amount ot Hy\iL ° " or 

tharaof a„d/„ honologue,, anaio,u./ 

"t.ra, fragments and subunit, o, . .''"^^"i""- «mpla„,, 
to faclii,,,, a,anc ■ 3 p.n!! suf f 

(includin, sea.- .i„ue, ac the " t/VoT """"" 
call membranes into the i„H- , created, through the 

into the individual cells to be treated. 

» «id and/or' s?it/""er" V ' "-""-Ic 

Crivativ.,, lollLTs \ »o»dlo,u.3, anal„u.,, 

hyaluronic acid if A '^'S-"" '«<» »ubuntta o« 

acid la an amount ot hy.luronle .eld a„d/or „it.. 

^' combination ot Claim 1 . 

" ":r."Vr.rr^^:ar-""= co;;i..:^„^rt"::.c::d 
~...-c.nc.:\;:rcb:r:::::utr^^^ - - 

rnt/— 11^ to— a-Latlo n-;;:-:- 
fl-lnt«rferon and combinations thereof 

30 

4. The combination of Claim 2 wherein the medicinal 

and/or therapeutic agent comprises an agent selected 
ascorbic acid, an anti-cancer agent, non-steroidal anr]!!' 

35 '""^^l'^^^'^ <='^-^=' antibiotics, diuretics and combinations 
JO thereof. 

5. The coTiination of Claim 1, 2 or 4 inclusive wherein 

the hyaluronic acid and/or salts thereof and or the 

SUBSTITUTE SHEET 



PCT/CA90/00306 



D^molpgues, analogues, 
fragments and subunits are 
therapeutic agent. 



complexes, 
separate from the 



esters, 

medic? ' n a ' 

"«<:«nai and/or 



Si 



10 



15 



25 



30 



^* combination of /tlaim i -> 

combination is to . 1^ 2 or 4 wherein the 

IS to be administered concurrently. 

The combination of/ Claim l, 2 or 4 wh« • 
combination .3 co .e administ ^ed at the iLt.cal sitl^^" 

!r disease' '^^'^'^^ ^^^t'^ ^or use to treat a condition 
effective lati&n comprising a therapeutically 

treaTth! T"" ' "^'r'^^' therapeutic agent to 

all/L 1 " condit4on in an amount of hyaluronic acid 

Of the aa" -«^^i-t to facilitate the penetration 

inl ?H ? "^""''^ *=«^1 membranes into the 

individual cells to be treated. 



20 9. 



and/«r ^>, ^^'"'"^^tion of Claim 8 wherein the medicinal 

agtnt cTT" "7'"'^ ^' - anti-cancer 

Steroidal anti-viral agents, non- 

steroidal anti-inflami^atory drugs (NSAID) , steroidal anti- 
inflammatory drugs an'ti-fungal agent, detoxifying agents, 
analgesic, bronchodila^or, anti-bacterial agent, antibiotics, 
drugs for the treat^itent of vascular ischemia, ar.ti-body 
monoclonal agent, minbxidil for topical application for ».ai^ 
growth, diuretics, inununosuppressants, lymphokynes, alpha-and- 
fl-interferon and combfinations thereof. 



35 



10 



'he formulation 



f-Claim 8 or 9 wherein the 
medicinal and/cr therapeutic agent is selected from ascorbic 
acid, an anti-cancer agent, non-steroidal anti-inflammatory 
drugs, antibictics, /diuretics and combinations thereof. 




11. 



A -etr.od of treating a condition or disease 



in a 



araraal \compri3ing administering to the 



mamma 1 
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th.r.p.„tic agenc c\ treat th. di,/' ""i=in,i 
.-«lci,„t amount =\ hyaluronic ac" anJJ « 
ho.olo,u.,, analojuL, derivative, 
tra^nt,, and sub-unit\of hyaluronic 'acirtr'""' 
to facilitate the pe„etr\io„ of the a,.„? T '""^""^ 
(including scar ti„ue, .t\he site toT " 

cell ««„branes into the indt^u.l cella toT"" 

^«-*>J-3 CO be treated, 

■ ''"'^ "^'''^^ treating a condition or disease in 
ma««al Of Cia... hyaluronic acid and/or Mlt 

thereof and/c. .o.ologues, analogues, derivative,, col^l : 
esters .rag.en.s and su.units of hyaluronic acid is an'al ; 
of hyaluronic acid and/or salts thereof. 

and/or th ""T"^ " " medicinal 

and/or therapeutic agent is selected fro. . free radical 

!n^r!I!!"''"'" *^««t, antl-vlral agent,, non-ateroldal Lll 
lnfl««.tory drugs (NSAID, , steroidal antl-l„f Xa««atory drugs 
antl-fungal agent, detoxifying agents, analgesic 
bronchodllator, antl-bacterial agent, antibiotics, drugs for 
the treatment of vascular ischemia, anti^body monoclonal 
. agent minoxidil for topical application for hair growth, 
diuretics, immunosuppressants, lymphokynes, alpha-and-fl- 
Interferon and combinations thereof. 

14. The method of Claim H, 12 or 13 wherein the 
medicinal and/or therapeutic agent is selected from ascorbic 
acid, an anti-cancer agent, non-steroidal an- -inflammatory 
drugs, antibiotics, diuretics and combinations thereof. 

15. The -etihod of C aim 11, 12, 13 or 14 wherein the 
combination is administered simultaneously at the identical 
site. 

^ -e-..-ca of treating disease or condition in a 
mammal, co.T.p rising administering to the mammal a 
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therapeutically effective amount of ^« . 

treated through the tissue (including scar tissue, ^^ 
call mMK^«^ ^ scar cissue) throuah 

cell membranes xnto.the individual cells to be treated. 

17. The method of Claim 16 wherein the medicinal anc or 

10 therapeutic agent is selected from a free radical scavenger 
ascorbic acid. Vitamin C, an anti-cancer agent' 
chemotherapeucic agent, anti-viral agents, non-steroidal anti- 
inflammatory drugs (NSAID), steroidal anti-inflammatory drugs, 
•anti-fungal agent, detoxifying agents, analgesic', 
bronchodilator, anti-bacterial agent, antibiotics, drugs for 
the treatment of vascular ischemia anti-body, monoclonal 
agent, minoxidil for topical application for hair growth, 
diuretics, immunoauppreaaants, lymphokynea, alpha-and-fl- 
interferon and combinations thereof. 



18. The method of Claim 16 or 17 wherein the medicinal 

and/or therapeutic agent is selected from ascorbic acid, an 
anti-cancer agent, non-steroidal anti-inflammatory drugs, 
antibiotics, diuretics and combinations thereof. 



19. For delivery of a therapeutically effective amount 

of a medicinal and/or therapeutic agent to treat a disease or 
condition in a mammal, a sufficient amount of hyaluronic acid 
30 and salts thereof and/or homologues, analogues, derivatives, 
con^lexes, esters, fragments and sub-units of hyaluronic acid 
to facilitate the penetration of the agent at the site to be 
treated through the cell membranes into the individual cells 
to be treated. 



20. For delivery of a therapeutically effective amount 

of a medicinal and/or therapeutic agent to treat a disease or 
condition in a mammal, a sufficient amount of hyaluronic acid 



SUBSTITUTE SHEET 



and salts thereof to facilitate tho 

at the Site to be treated ^K P«««t:ration of ^h. 

oe created through the o«n ^ * agent 

indlvidu.1 cell, to be tr.eted. ■"•"br«„ 



radical scavenger, ascorMc acid. Vitamin c .n IZ J'^' 
agent che.otherapeutic agent, anti-vi.ax agen" 
steroidal anti-inf la.^ator. ...,3 <.SAXO,, s.^lZ ^ 
inflammatory drugs anti-fungal agent, detoxifying agent 
analgesic, bronchodilator, anti-bacterial agent, antibiotic ' 
drugs for the treatment of vascular ischemia, anti-bodi 
monoclonal agent, minoxidil for topical application for hair 
growth, diuretics, immunosuppressants, lymphokynes, alpha-and- 
fl-interferon and. combinations thereof. 

IL< * , ''''' delivery according to Claim 21 wherein the 
medicinal and/or therapeutic agent is selected fro« ascorbic 
acid, an anti-cancer agent, non-steroidal anti-inf lammatoiy 
drugs, antibiotics, diuretics and combinations thereof 

23. The combination of Claim 2, 3 or 4 wherein the 
hyaluronic acid and/or salts thereof utilized at a dose of 
from about 10 to 1000 mg/70 kg person. 

24. The formulation of Claim 8, 9 or 10 inclusive 
wherein the hyaluronic acid and/or salts thereof is utilized 
at a dose of from about 10 to 1000 mg/70 kg person. 

25. The method of Claim 11, 12, 13, 14, 15, 16, 17 or 18 
inclusive wherein the hyaluronic acid and/or salts thereof is 
utilized at a dose of from about 10 to 1000 mg/70 kg person. 

26. The combination for the treatment of psoriasis of a 
therapeutically effective amount of methotrexate with 
hyaluronic acid and/or salts thereof sufficient to facilitate 
the methotrexate's penetration through the tissue of the site 
to be treated. 
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W 'V IP 

a cytotoxic chemotherapeutic 

adriamycin, methotrexate, mitomycin C IZT''' ^^^^ 

Fluorouracil, novantrone, carbb and ci's plati'""' " 

combinations thereof. Platinum, and 

Phloridzin^'l-''^''^^''^" ^^'"^ 

Vitalin c 'y^'^' 5.deoxyglucuronide of phloridzin; 

Vitamin C; a..d a non-steroidal anti-inflammatory drug, and 
combinations .hereof to competitively bloclc glucose transport 
in neoplastic cells and an amount of hyaluronic acid and/or 
salts thereof sufficient to facilitate the agent's penetration 
through the tissue (includihg scar tissue) at the site to be 
treated, through the cell membranes into the individual cells 
to be treated and where phloretin is the selected agent, it is 
solubilized by a solubili^ing such as N - methyl glucamlne. 

29. The combination of. a therapeutically effective 

amount of a brohchodil^tor with hyaluronic acid and/or salts 
thereof sufficient to facilitate the agent's penetration 
through the tissue (including scar tissue) at the site to be 
treated, through the /cell membranes into the individual cells 
to be treated. / 

"^^^ comb/nation of a therapeutically effective 
amount of alpha 2 - interferon with hyaluronic acid and/or 
salts thereof sufficient to facilitate the agent's penetration 
through the tissue (including scar tissue) at the site to be 
treated, through the cell membranes into the individual cells 
to be treated. 



/ 



The ' combination of a therapeutically effective 
amount of a diuretic with hyaluronic acid and/or salts thereof 
sufficient facilitate the agent's penetration through the 
tissue (inci-di.-.g scar tissue) at the site to be treated, 
through the,' :e_: membranes into the individual cells to be 
treated. 
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32. The combination of a ^h 

«»»«t Of a medicinal and/or th.ran. '^'•"Iv. 
an Mtibiotic and/or anti-bact.riai " '^'"^ «l««ed from 

.ai., ""-i-n" ./Talii racr^r-^ 

penetration through th. tissue .ineludln, ,car tis.u , 

individual cells to be treated. 

33. The combination of a therapeutically effective 
amount of ascorbic acid (Vitamin C) for the treatment of 
mononucleosis with hyaluronic acid and/or salts thereof 
sufficient t= facilitate the agent's penetration through the 
tissue (including scar tissue) at the site to be treated, 
through the ceil membranes into the individual cells to be 
treated. 

34. The combination of a therapeutically effective 
amount of minoxidil for the growing of hair on a mantmal with 
hyaluronic acid and/or salts thereof sufficient to facilitate 
the agent's penetration through the tissue (including scar 
tissue) at the site to be treated, through the cell membranes 
into the individual cells to be treated. 

35. The combination of a therapeutically effective 
amount of a non-steroidal anti-inflammatory drug (NSAID) with 
hyaluronic acid and/or salts thereof sufficient to facilitate 
the agent's penetration through the tissue (including scar 
tissue) at the site to be treated, through the cell membranes 
into the individual cells to be treated. 

36. The combination of a therapeutically effective 
amount of an immunosuppressant and hyaluronic acid and/or 
salts thereof sufficient to facilitate the agent's penetration 
through the tissue (including scar tissue) at the site to be 

through the cell membranes into the individual cells 
to be treated . 
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37. ^he combination of a therapeutically e-fec 

amo.„. o. an anti-.i.al a.ent an. L/--- 

5 38. The combination of Claim 37 where the antiviral 

agent is a nonionic surfactant. 

39. The combination of Claim 38 wherein the anti-viral 
agent is nonoxynol-9. 

10 

40. A combination or formulation suitable for use to 
treat a condition or disease, the formulation comprising a 
therapeutically effective amount of a medicinal and/or 
therapeutic agent to treat a disease or condition in an amount 
of hyaluronic acid and/or salts thereof and dimethyl sulfoxide 
sufficient to transport the agent to the site to be treated 
and to penetrate through the tissue (including scar tissue) 
through cell membranes into the individual cells to be 
treated. 

41. The combination or formulation of Claim 40 wherein 
the agent comprises a compound selected from phloridzin, 
phloretin and 5-deoxyglucuronide of phloridzin, ascorbic acid 
and a non-steroidal anti-inflammatory drug. 

42. The combination or formulation of Claim 2 wherein 
the agent comprises a compound selected from phloridzin, 
phloretin and 5-deoxyglucuronide of phloridzin. 

30 43. For the treatment of diabetes, the combination of a 

therapeutically effective amount of insulin and .hyaluronic 
acid and/or salts thereof sufficient to facilitate the ager.- ' s 
penetration through the tissue (including scar tissue) at the 
site to be treated, through the cell membranes into the 

35 individual cells to be treated. 

44. For the treatment of post-menopausal female mammals, 

the combination of a therapeutically effective amount of 
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atm hvaluronie . . 



estrogen hyaluronic acid and/o 

to facilitate the agent's penet rLr''T'""' ^^^^icien." 
(including scar tissue) at the site 7 ""^^ 
cell membranes into che individual cel''^ through the 

cei.s CO be created. 



45. 



For the control of fertili^» 
therapeutically e-ectiv* ... ^^'""^^^^V' the combination of a 
acid Lrf/o f amount of progestegen and hyaluronic 

acid and/or salts thereof sufficient to facilitate the agent^ 

10 site t r "^'""^ (including scar tissue, at thl 

Site to be treated, through the cell membranes into the 
individual cells to be treated. 



46. For use to treat a disease or condition in a mammal 

with a medicinal and/or therapeutic agent, a sufficient amount 
of hyaluronic acid and salts thereof and/or homologues, 
analogues, derivatives, complexes, eaters, fragments and sub- 
units of hyaluronic acid to facilitate the agent at a site in 
the mammal to be treated by the agent passing through the 
tissue (including scar tissue) through the cell membranes into 
the individual cells to be treated. 

47.- For use to treat a disease or condition in a mammal 

a therapeutically effective amount of a medicinal and/or 
therapeutic agent with a sufficient amount of hyaluronic acid 
and salts thereof to facilitate the agent at a site in a 
mammal to be treated by the agent passing through the tissue 
(including scar tissue) through the cell membranes into the 
individual cells to be treated. 

^O'^ the use according to Claim 4 6 or 4 7 wherein the 
agent is selected from a free radical scavenger, ascorbic 
acid. Vitamin C, an anti-cancer agent, chemotherapeut ic age.-.t, 
anti-viral agents, non-steroidal anti-inflammatory drugs 
(NSAID) , steroidal anti-inflammatory drugs, anti-fungi agent, 
35 detoxifying ager.ts, analgesic, bronchodilator, anti-bacterial 
agent, antibictics, drugs for the treatment of vascular 
ischemia, anti-body monoclonal agent, minoxidil for topical 
application for hair growth, diuretics, immunosuppressants. 
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The use of Claim 46, 47 or 48 wh». • 
acid and/or salts chereof is utilized at a , 
5 - 10 to 1000 .g/70 person. 



50. 

an ant; 

10 51. 

an ant 



The combination of Claim l or 2 wherein the a^e.r ■ 
i-cancer agent. ^" 

1-viral agent. ^ ^ 



«'a„ci « =1-- 1 °- 2 "herein the a,ent is 

an anti-funga^ agent. 

15 

«ai,esi='' °' ' — i" ^he a„„. i. 



55 



The combination of Claim 1 or 2 wherein the agent 
cterial agent. 



25 56. The combination or Claim 1 or 2 wherein 'the agent is 

an antibiotic. 

57. ^ The combination of Claim 1 or 2 wherein the agent is 
and anti-inflammatory agent. 

30 

combination of Claim 1 or 2 wherei.n the acen- is 
an anti-body nc.iocional agent. 

59.^ The corrJDination of Claim 1 or 2 wherein the agent is 

35 an immunosuppressant. 

'^^^ c-r^mation of Claim 1 or 2 wherein the agent is 
a lymphokynes. 
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61. The combination of Claim so u 

is infrleukin - 2. '^^^--in che ly.pho.yn, 

5 62. The combination of Claim 1 or 2 wh • 

interferon. ^ ^herein the agent is 

63. The formulation of Claim 8 wherein .-ho 

anti-cancer agent. wnerein the ager.t is an 

0 

64 The formulation of Claim 8 wherein the agent is and 

anti-vxral agent . y^"^ is and 



65, 

analge 



SIC, 



The formulation of Claim 8 wherein the agent i 



s an 



V' K '"'^^ ^^^"'ulation Of Claim 8 wherein the agent is a 
bronchodilator . ■ 

^^l. V. formulation Of Claim 8 wherein the agent is an 

anti-bacterial agent. 

antiblo.. ''''^ fo-"lation of Claim 8 wherein the agent is an 
antiDiotic. 

♦ 

69. The formulation of Claim 8 wherein the agent is an 
anti-inflammatory agent . 

70. The formulation of Claim 8 wherein the agent is and 
anti-body monoclonal agent. 



71. 

immunosuppressant . 



The formulation of Claim 3 wherein t.^.e aae.-.r is an 



The f-r-ulaticn cf Claim 3 wherein the agent 13 a 
lymphokyne . 

fcrmulation of Claim 72 wherein the lymphokyne 
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13 interlHifin - 2 

74. The formulation of claim 8 wherein 

interferon, wnerem the agent i 

75- The combination of claim 1 or 2 wherein the agent i 

ascorbic acid (Vitamin C) . 

76. The combination of claim 1 or 2 wherein the agent i: 
a free radical scavenger. 

77. The combination of claim 1 or 2 wherein the agent i; 
a chemotherapeut ic agent. 

78. The combination of claim X or 2 wherein the agent i: 
a non-ionic surfactant. 

79. The combination o£ claim 1 or 2 wherein the agent i: 
a non-steroidal anti-inflammatory drugs (NSAID) . 

80. , The combination of claim 1 or 2 wherein the agent is 
a steroidal anti-inflammatory drug. 

81. The combination of claim 1 or 2 wherein the agent is 
a detoxifying agent. 

82. The combination of claim 1 or 2 wherein the agent is 
a drug for treating vascular ischemia. 

83. The combination of claim 1 or 2 wherein the agent is 
minoxidil for topical application for hair growth. 

84. The conbination of claim 1 or 2 wherein the agent is 
a diuretic. 

85. The combination of claim 73 wherein the non-ionic 
surfactant is r.onoxynol-9 . 
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86. coniblnation o£ cla<m 7a 

surfactant comprise, an ether or In """-ionic 

hydrophllic and hydrophobic portions o" th, " 

tne molecule. 



5 87. 



'^he combination of claim -ra 

.t.roidai anti.i„.i,„„„„, is"""?" 

indonethaein, naproxen and the , . "iected from 

Ketorolac and combinations thereof "-""-i"' of 

furosemide. diuretic is 

the agent is 



"^^^ frrmulation of claim 8 wherein 
ascorbic acid. 

90. The formulation of claim 8 wherein the agent is a 
free radical scavenger. 

91. The formulation of claim 8 wherein the agent is -a 

cnemotherapeutic agent. 

92. The formulation of claim 8 wherein the agent is a 
non-ionic surfactant . 

93. The formulation of claim 8 wherein the age.nt is a 
non-steroidal anti-inflammatory drug (NSAID) . 

94. The formulation of claim 8 wherein the agent is a 
Steroidal ant i- inflammatory drug. 

"^^^ formulation of claim 8 wherein the agent is a 
detoxifying agent . 

frrr.uiation of claim 8 wherein the agent is a 
drug for trea-..-? vascular ischemia. 



: :r.T,ulation of claim 8 wherein the agent is 
minoxidil for t epical application for hair growth. 
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58. The formulacion of claim 8 wherein rh^ 

diuretic. ^nerem the agent is a 

I^rfactant'''' «^ ^2 wherein the non-ionic 
surtactant xs nonoxynol-9. 

100. The formulation of claim 92 wherein the non-ionic 
surfactant corr.prises an ether or an amide linJcage between the 
hydrophilic and hydrophobic portions of the molecule. 

101. The formulation of claim 93 wherein the non- 
steroidal anti-inflammatory drug is selected from 
indomethacin, naproxen and the (+/-) tromethamine salt of 
ketorolac and combinations thereof. 

102. The formulation of claim 98 wherein the diuretic is 
f urosemide . 

103. A combination suitable for use to treat a person 
with AIDS, the combination comprising therapeutically 
effective amounts of ascorbic acid (Vitamin C) , non-steroidal 
anti-inflammatory drugs, and a sufficient amount of hyaluronic 
acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid to facilitate the agent at a site to be 
treated through the tissue (including scar tissue) through 
cell membranes into the individual cells to be treated. 

104. The combination of claim 1C3 wherein the air.ount cf 
hyaluronic acid and salts thereof and/or homologues, 
analogues, derivatives, complexes, esters, fragments and s-b- 
units of hyaluronic acid is hyaluronic acid and/or salts 
thereof. 

105. The co.T.binat ion of claim 103 or 104 further 
comprising interferon. 
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106. combination of claim 

steroidal anti-inflammatory drug is , ' ^'herein the non- 

jr tug IS indomethacin. 

107. The combination of claim im 

wherein the amount of hyaluronic acid . h '''' 

other forms thereof may L substituted b " 
(either in whole or in part, """'^"''^ ^^^^^^^ -l^oxide 

108 A combination suitable for use to treat a person 

with cancer, the combination comprising therapeutically 
effective amounts of ascorbic acid (Vitamin C, , non-steroidal 
antx-inflammatory drugs, and a sufficient amount of hyaluronic 
acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid to facilitate the agent at a site |o be 
treated through the tissue (including sear tissue) tlteough 
cell membranes into the individual cells to hm treated. 

109. The combination o£ claim 108 wherein the amount of 
hyaluronic acid and salts thereof and/or homologues; 
analogues, derivatives, complexes, esters, fragments and sub- 
units of hyaluronic acid is hyaluronic acid and/or salts 
thereof. 

110. The combination of claim 108 or 109 wherein the non- 
steroidal anti-inflammatory drug is selected from 
indomethacin. naproxen and the <+/-) tromethamine salt of 
ketorolac . 

111. For the treatment of cancer, the administration of a 
therapeutically effective amount of ascorbic acid, a non- 
steroidal ant i- inflammatory drug, and at least one of an agent 
selected from an anti-cancer drug chemotherapeutic agent and 
detoxifying drug, and a sufficient amount of hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
to facilitate the agent at the site to be treated by the 
agents passing through the tissue (including scar tissue) 
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cell membrane. ' . 
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through tlTcell membranes into the i 

treated. individual cells to be 

112. For the use of claim lU wherein u , 

and salts thereof and/or homologues anli 

complexes, esters, fragments and sub^un Tf^" ^"^""^^ 
13 hyaluronic acid and/or salts thereof acid 



ste'roida/"' °' ^^^^^ -n- 

steroxdal an- -inflammatory drug i, aelec 

mdomethacin, naproxen and ketorolac trimethamine . 



114. For hair growth, the topical administration of a 

therapeutically effective amount of minoxidil and a sufficient 
amount of hyaluronic acid and salts thereof and/or homologues, 
analogues, derivatives, complexes, esters, fragments anj sub- 
units Of hyaluronic acid to facilitate the agaac at th* site 
to be treated by the agents passing t^^gi^. the ti«ue 
(including scar tissue) through the cell membrane, into the 
individual cells to be treated. ^ 

115. For use to treat herpes, canker sores and shingles, 
the administration of a therapeutically effective amount of 
nonionic surfactant and a sufficient amount of hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
to facilitate the agent at the site to be treated by the 
agents passing through the tissue (including scar tissue) 
through the cell membranes into the individual cells .o be 
treated. 

116. For zhe use of Claim 115 wherein the hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
is hyaluronic acid and/or salts thereof. 



117. 



For the use of Claim 115 or 116 wherein the nonionic 
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86 ^■'"^'«'«034 
sur^acta^Fcomprises an ethe- or sl^^ • a 

118. For the use in Claim US or 116 th. 

surfactant is nonoxynol-9. ' «onionic 

^^9. For use. to treat renal failure, cardiac 

iVsuffxcxency, hypertension and edema, the administration o, 
aii effective amount of a diuretic and a sufficient amount of 
hyaNluronic acid and salts thereof and/or homologues 
analiwues, derivatives, complexes, esters, fragments and subl 
units W hyaluronic acid to facilitate the agent at the site 
to be \reated by the agents passing through the tissue 
(includinV scar tissue) through the cell membranes into the 
individual \ells to be treated. 

120. For\he use o£ Claim 119 wherein the hyaluronic acid 
and salts thereof and/or homologues, analo9U«s, derivatives, 
eoaplaxes, esters\ fragments and sub-units o£ hyaluronic acid 
is hyaluronic acidNand/or salts thereof. 

121. For the ui« of Claim 119 and 120 wherein the 
diuretic is furosemide^ 

122. For use to treat infection, the administration of a 
therapeutically effective amount of an agent selected from 
antibiotics, antibacterials, antimicrobials and combinations 
tharof with or without ascorbic acid and a sufficient amount 
of hyaluronic acid and salts thereof and/or homologues, 
analogues, derivatives, complexes, escers, fragments and sub- 
units of h--aluronic acid to facilitate the agent at the site 
to be treated by the agents passing through the -.ssue 
(including scar tissue) through the cell membranes into the 
individual cells to be treated. 



123. Fcr -r.e use of Claim 122 wherein the hyaluronic acid 

and salts thereof and/or homologues, analogues, derivatives. 
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cbnplexM, esters, fragments and sub-u„ 

i» hy,i„.onl= acid and/or salts thereof " ^^*^"=ni= acid 



For use to treat acne, the ■ 
therapeutically effective amount of an a,en?"""°" °' ^ 
-ntiMotics. antibacterials. antimicroricals and" l"' 
therof with or without ascorbic acid anT ""*^''«ton. 
Of hyaluronic acid and sales ther. , * --nt 
analogues, derivatives. L Ts" , --iogues. 

-its Of hyaluronic acid to facilitate the 

J^aciiitate the agent at the si^e 

"nclud 

individ 7 the 
individual cells to be treated. 

125. For the use of Claim 124 wherein the hyaluronic acid 

col" e" ^omolcues, analogues, derivatives 

complexes, esters, fragments and sub-units of hyaluronic aci^ 
is hyaluronic acid and/or salts thereof. 



25 



30 



35 



126. For use in the transplant of organs and tissue to 

reduce the livelihood of the rejection thereof, the 
administration of a therapeutically effective amount an 
xnununosuppressant and a sufficient amount of hyaluronic acid 
and salts thereof and/or homologues, analogues, der^va-ives 
complexes, esters, fragments and sub-units of hyaluronic acid 
to facilitate the agent at the site to be treated by the 
ag«nts passing through the tissue (including scar tissue) 
through the cell membranes into the individual cells to be 
treated. 

127. For zhe use in Claim 126 wherein the hyaluronic acid 

and salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
is hyaluronic acid and/or salts thereof. 



128. 



For Che use in Cliam- 126 or 127 wherein the 
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immunosuppressant is a cyclosporin 
129. 



^0030^ 



nation 



129. For use in treating infi;,„„. . 

Of . t.„.peu.i=a.,, •«e=c.:.":::r r:'„r3r^"-- 

inflammatory agent (NSAID) and a 

hyaluronic acid and salt, ,k '"""ient amount o( 

analcu.,, darivati",, cojpiax.?':::^"^" 
.nit. ot hyaluronic acid to facil'itat. th'a 

"ncL:;;";^ ^-r: "r:.:::: 



130. For the use in Claim 129 wherein the hyaluronic acid 

15 and salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
_ is hyaluronic acid and/or salts thereof. 

20 131. For use in assisting in the elimination of tumour 

break down material (including toxins, residue and debris) in 
a person suffering from tumours, the administration of a 
therapeutically effective amount of a non-steroidal anti- 
inflammatory agent (NSAID) and a sufficient amount of 
25 hyaluronic acid and salts thereof and/or homologues, 
analogues, derivatives, complexes, esters, fragments and sub- 
units of hyaluronic acid to facilitate the agent at the site 
to b« treated by the agents passing through the tissue 
(including scar tissue) through the cell membranes into the 
individual cells to be treated. 



30 



^i"-- '-ise in Claim 131 wherein zhe hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
35 is hyaluronic acid and/or salts thereof. 



133. 



For the use of ClAim 129^,' 130, 131 or 132 wherein 
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the non-steroidal anti-inflammatory aa- 

from indomethacin, naproxen and r!! selected 
Ketorolac. cromethamine salt of 

a^lnistral" "f ^^^^"^ a patient of toxins, the 

agent and ' therapeutically amount of a detoxifying 

agent and a sufficient amount of hyaluronic acid and salt! 
thereof and/or homologues, analogues, derivatives, complexes, 
esters, fragments and sub-units of hyaluronic acid to 
facilitate the agent at the site to be treated by the agents 
passing through the tissue (including scar tissue) through the 
cell membranes into the individual cells to be treated. 



15 135. For the use of Claim 134 wherein the hyaluronic acid 

and salts thereof and/or homologuea, analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
is hyaluronic acid and/or salts thereof. 



20 



30 



136. For the use o£ Claim 134 or 135 in the form of 

peritoneal dialysis. 



137. For use to treat a patient suffering from 

respiratory difficulties, the administration of a 
25 therapeutically effective amount of a bonchodilator or the 
like and a sufficient amount of hyaluronic acid and salts 
thereof and/or homologues, analogues, derivatives, complexes, 
esters, fragments and sub-units of hyaluronic acid to 
facilitate the agent at the site to be treated by the agents 
passing through the tissue (including scar tissue) through the 
cell membranes into the individual cells to be treated. 



138. For the use of Claim 137 wherein the hyaluronic 
acid and salts thereof and/or homologues, analogues, 

35 derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 

139. For use CO treat ' vascular ischemia, the 
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agent suitable tor use Co treat th. »n.ount ot an 

amount of hyaluronic acid and salt! " ^""«ient 
.n.lo,„.,, derivative,, co.pi,;, " ,3'";:-' 
unit. Of hyaluronic acid to faciUta„ " 

i-« K-> - 'aciiicate Che agent ac the si^« 

(inciudi ^''"^^ ^"^^"^ ^^--^^ 

L f ''""'^ '^'^"^^ -"^"-3 into L 

individual cells to be treated. 

140. For Che use of Claim 139 wherein the hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives 
complexes, esters, fragments and sub-units of hyaluronic acid 
xs hyaluronic acid and/or salts thereof. 

141. For use to treat a person suffering from AIDS (HIV 
virus) the administration of therapeutically effective amounts 
of, ascorbic acid (Vitamin C) , a non-staroidal anti- 
inflaimnatory agent and an agent selected from interferon/ an 
anti-viral agent, an antibiotic, dimethyl sulfoxide [OMSOJ and 
combinations thereof; a sufficient amount of hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives, 
con^jlexes, esters, fragments and sub-units of hyaluronic acid 
to facilitate the agent at the site to be treated by the 
agents passing through the tissue (including scar tissue) 
through the cell membranes into the individual cells to be 
treated. 

142. For the use of Claim 141 wherein the hyaluronic 
acid and salts thereof and/or homologues, analogues, 
^•Jfivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 

143. ^ For the use of Claim 141 or 142 wherein Dimethyl 
Sulfoxide (DMSO) is substituted for some or all of the forms 
of hyaluronic acid. 

144. For tl-.e use of Claim 141, 142 or 143 wherein the 
non-steriodal ant i-inf iammatory . drug is selected from 
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=c Ketorolac 

For use to treat herpes -h. 
tl.«.p.„tically effective amount of no'n ""'""^--"-n of . 
S »u«l=i,„ hyaluronic acira„; ""'""^ « 

Oomologues, analogues, derivatives 
tra^nts an. su.-units of hZronic acid't 
agant at the site to be treated bv tH '"^^^"t* the 

the tissue (including scar tL. , . 

10 into tn. individual " ells L t ^ ""^""•s 

^^wai cells to be treated. 

" — ^^^^ 

agent at the site to be treated bv ^h. facilitate the 

t.. .issue anciudin, scar""!:; 

into the individual cell, to be treated. ~-bra„.. 

^IL„i« I" " (Shingles,, the 

su'rfacranr V"--""""- ajunt of nl! 

«d !.lt3 th! % ' amount of hyaluronic acid 

and salts thereof and/or homologues, analogues, derivatives 

t:°*facTA't T" '"^ " -y-uron r ; 

to facilitate the ag.nt at the site to be treated by the 

till VT'"^ '""""^ .including scar tissue, 

through the cell membranes into the individual cells to be 
treated. 
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148. For Che use of Claim 145, 146 or 147 wherein --e 
hyaluronic acid and salts thereof and/or homolo^ues, 
analogues, derivatives, complexes, esters, fragments and sub- 
units of hyaluronic acid is hyaluronic acid and/or sal-s 
thereof. 

149. For -he use of Claim 145, 146, 147 or 148, wherein 
the non-ionic sufactant comprises an ether or an amide linkage 
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between the hydrophilic and hydroohoi- 
molecule. ny<iropholic portions of 



the 



150. For the use of ci*4m 

wt ^laim 149 wherein ^H 
surfactant comprises nonoxynol-9. "°n-ionic 

151. For use to treat infections surrounding implants i„ 

aJu" Of' Of a therapeutically l^^: 

amount of an antibiotic for r>^m. ^ ^ . 

-oiotic for the infected tissue surrounding 

the implant and a sufficient amount of hyaluronic acid and 
salts thereof and/or homologues, analogues, derivatives 
complexes, esters, fragments and sub-units of hyaluronic acid 
to facilitate the agent at the site to be treated by the 
agents passing through the tissue (including scar tissue) 
through the ceil membranes into the individual cells -to be 
treated. 



152. For use to treat a patient suffering from brain 
tumours and in respect of which swelling has occurred, the 
administration of a therapeutically effective amount of. 
dimethyl sulfoxide and a sufficient amount of hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
to facilitate the agent at the site to be treated by the 
agents passing through the tissue (including scar tissue) 
through the cell membranes into the individual cells to be 
treated. 

153. The -se of Claim 151 or 152 wherein the hyaluronic 
acid and salts thereof and/or homologues, analogues, 
derivatives, oo-plexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 

154. For -.-.9 treatment of mononucleosis, the 
adrainist rat 1 c - zi a therapeutically effective amount of 
ascorbic aci- .vitamin. C) and a sufficient amount of 
hyaluronic acid and salts thereof and/or homologues. 
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.n.lo,u„, derivative,, compl.'el, ester, £r.<.» 

unu. o, ,,,, -ciutate ti :;:r:: :r 

to b« treated by the agents passing '^'^^ 
individual cells to be treated. ° ""^^ 



^55. For the treatment of herpes simplex tvoe t . ^ 

10 acid and si" / / "'"'l'" -»unt or hyaluronic 

derivatives " '>°'"=l°9ues, analogue,, 

hv.,...! "-Pl«". ester,, fragment, and ,ub-units 



hvalu,-n»i- onu SUO-units OJ 

tr«teTK " " « the Sit. to be 

reated by p„,i„, ^^^^^^ <i„cl„din, 

15 «!rs VoT' ■«■«»•""" into the individual 
cexis to be treated. 



20 



^n!* """^ """^ ^' »»yluronic acid 

^Lr °' homologue,, analogues, derivatives, 

co«pl.xe3, esters, fragment, and sub-unit, of hyaluronic acid 

is hyaluronic acid and/or salts thereof. 



157. For the use of Claim 155 



or 156 wherein the non- 
ionic surfactant comprises an ether or an amide linkage 
between the hydrophilic and hydropholic protions of the 
25 molecure. 

158. For the use of Claim 157 wherein the non-ionic 

*w'«ctant is nonoxynol-9. 

^° "se to treat herpes, herpes simplex type I 

and II and herpes zoster (shingles), the administration of a 
therapeutically effective amount of a surfactant selected from 
an anionic surfactant and a cationic surfactant and 
combinations thereof and a sufficient amount of hyaluronic 

35 acid and sa.-.s thereof and/or homologues, analogues, 
derivatives, cc.-piexes, esters, fragments and sub-units of 
hyaluronic acia -.o facilitate the agent at the site to be 
treated by the agents passing through the tissue (including 
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scar tissue) through the ceii 

cells to be treated. ""embranes into the 



^"dividual 



160. For the use of Claim i«;o w 

and salts thereof and/or ^ol^^Tlll^T 

complexes, esters, fragments an/r^lun^ T 

is hyaluronic acid and/or salts thereof. acid 



161. For the use of Claim 159 or 160 wherein the 



surfactant comprises cetyl pyridinium chlorIde"and"'the"'liie 
and the cationic surfactant comprises benzalkonium chloride 
and the like. ^oriae 

162. For the treatment of a patient suffering from 

cancer, the administration of a therapeutically effective 
amount of a non-steroidal anti-inflammatory agent a 
therapeutically effective amount of an anti-cancer agent, and 
a sufficient amount of hyaluronic acid and salts thereof 
and/or homologues, analogues, derivative., complexes, ester*, 
fragments and sub-units of hyaluronic acid to facilitate the 
agent at the site to be treated by the agents passing through 
the tissue (including scar tissue) through the cell membranes 
into the individual cells to be treated. 

163. For the use of Claim 162 wherein the hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
is hyaluronic acid and/or salts thereof. 

164. For the use of Claim 162 or 163 further comprising a 
therapeutically effective amount of Ascorbic Acid (Vitamin O . 

165. For the use of Claim 162, 163 or 164 wherein the 
non-steroidal anti-inflammatory agent is selected from 
indomethacin, naproxen and [±] tromethamine salt of Ketorolac. 

166. For use to treat canker sores, the administration of 
a therapeutically effective amount of (alpha) 2-interferon 
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with an amount of hyaluronic acid and 
homologues, analogues, derivatives thereof and/or 

fragments and sub-units of hyaluronic T.T^''*'' 
facilitate the agent at the site to be trelt!/. 
passing through the tissue (including scar tissued th'' T"' 
ceil me:^.anes into the individual cells to be ^reUr^' 

167. Fcr the use of Claim 166 wherein the hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives 
complexes, esters, fragments and sub-units of hyaluronic acid 
is hyaluronic acid and/or salts thereof. 

168. For use to treat pain, the administration of a 
therapeutically effective amount of a non-steroidal anti- 
inflammatory agent and a sufficient amount of hyaluronic acid 
and salts thereof and/or homologues; analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
to facilitate the agent at the site to b* treated by the 
agents passing through the tissue (including scar tissue) 
through the cell raenbranes into the individual cells to be 
treated. 

169. For the use of Claim 168 wherein the hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
is hyaluronic acid and/or salts thereof. 

170. For the use" of Claim 168 or 169 wherein the non- 
ateriodal ant i- inflammatory comprises indomethacin, naproxen 
and a combination thereof. 

171. For the use of Claim 168 or 169 wherein zhe non- 
steroidal anti-inflammatory comprises C±] tromethamine salt of 
Ketorolac . 

172. For use to treat a patient suffering from HIV 
(AIDS), the administration of a therapeutically effective 
amount of Ascorbic Acid (Vitamin C) , a therapeutically 
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effective amount of a non-steroidal " • 

sufficient amount of hyaluronic acid *"J''"'"'^*'^«'^«-y and a 
homologues, analogues, derivative 'thereof and/or 

fr.^.nts and su.-units of hyaluronic' '.ciTto VacU • 

agent at the site to be treated hv ^^^^litate the 

into the individual cells to be treated. "'•'"branes 

173. For the use of Claim 172 wherein the hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
is hyaluronic acid and/or salts thereof. 

174. For the use of Claim 172 or 173 wherein the non- 
steroidal anti-inflammatory is indomethacin. 

175. For the use of Claim 154 wherein the hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments and sub-units o£ hyaluronic acid 
is hyaluronic acid and/or salts thereof. 

176. For the treatment of cancer, the combination of a 
therapeutically effective amount of ascorbic acid, a non- 
steroidal anti-inflammatory drug, and at least one of an agent 
selected from an anti-cancer drug, chemotherapeutic agent and 
detoxifying drug, and a sufficient amount of hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives, 
cooqplexes, esters, fragments and sub-units of hyaluronic acid 
to facilitate the agent at the site to be treated by the 
agents passing through the tissue (including scar tissue) 
through the cell membranes into the individual cells to be 
treated. 



177. The combination of claim 176 wherein the hyaluronic 

acid and sal-s thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 
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1^8- The combination of claim 176 or 177 ^ 

steroidal anti-inflammatory drua 
in^..t.acin, naproxen and ketorolac trVtLi::"^^^' 

thLpeutiLTiv ""^.^ combination of a 

an agent selected from an anti-cancer 

anaZ ^^^^—c acid and salts thereof and/or homologues 

ZlToV'. — -agments and's!:! 

unxts of hya.uron.c acid to facilitate the agent at the site 
to be treated by the agent, passing through the tissue 
(including scar tissue) through the cell membranes into the 
individual cells to be treated. 

180. For use to treat herpes, canker sores and shingles, 

the combination of a therapeutically effective amount of 
nonionic surfactant and a sufficient amount: of hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
to facilitate the agent at the site to be treated by the 
agents passing through the tissue (including scar tissue) 
through the cell membranes into the individual cells to be 
treated. 



181. The combination of Claim 180 wherein the hyaluronic 

acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 



182. The combination of 

nonionic surfactant comprises 
between the hydrophilic and 
molecule . 



Claim 180 or 181 wherein zhe 
an ether or an amide linkage 
hydrophobic portions of the 



183. Fcr the use in Claim 180 or 181, the nonionic 

surfactant is r.cnoxynol-9. 
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.184. \^ For use to treat 

in.u££l^Wcy, hypertension and ed'ela'^H ''''r'' '"^^^-<= 
e££.ctiveYunt of a diuretic and a suV~^'"" 
hyaluronic \acid and salts thereof of 
analogues, d^ivatives comni. " ''^ ^^omoiogues, 

- w coni>lexes, esters, fragments and suh 

units Of hyalu^ic acid to facilitate the agent at tL ite" 

Uncltdina^'X ^^'"^ ^"'^"^ ^^^-^ - 

inl 7 '"^""'^ ^•^^ membranes into the 

individual cells toVe treated. 

185. The combina^on of Claim 184 wherein the hyaluronic 
acid and salts the^of and/or homologues, analogues, 
derivatives, complexes, \esters, fragments and sub-units of 
hyaluronic acid is hyaluroVc acid and/or salts thereof. ; 

186. The combination o\ Claim 184 and 185 wherein the 
diuretic is furoseraide. 

187. For use to treat infection, the combination of a 
therapeutically effective amount of an agent selected from 
antibiotics, antibacterials, antimicrobials and combinations 
therof with or without ascorbic acid and a sufficient amount 
of hyaluronic acid and salts thereof and/or homologues, 
analogues, derivatives, complexes, esters, fragments and sub- 
units of hyaluronic acid to facilitate the agent at the site 
to be treated by the agents passing through the tissue 
(including scar tissue) through the cell membranes into the 
individual cells to be created. 



184. The ccmbination of Claim 187 wherein the hyaluronic 

acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 



189. For use to treat acne-, the combination of a 
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25 



30 



35 



therapeutically effective amount of an a« 
antibiotics, antibacterials, antimicrobicar' ^"'"""^ 
thTOf with or without ascorbic acid and a ^^'^^"^^ion. 
Of hyaluronic acid and salts thereof and'/L n"' 
analogues, derivatives, complexes/ esters, f'a' r^ 
units of hvai„^««- «"^«rs, fragments and sub- 

to b/! ^^^''^^^"^^ to facilitate the agent at the site 

(LlH ^^"-^ ^^-"^^ Che tissue 

includxng scar tissue, through the cell membranes in to ^e 
individual cells to be treated. 

190. ■ The combination of Claim 189 wherein the hyaluronic 
acid and salts thereof and/or homologues, analogues 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 

191. For use in the transplant of organs and tissue to 
reduce the likelihood of the rejection thereof, the 
combination of an therapeutically effective amount of an 
immunosuppressant and a sufficient amount of hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives 
complexes, esters, fragments and sub-units of hyaluronic acid 
to facilitate the agent at the site to be treated by the 
agents passing through the tissue (including scar tissue) 
through the cell membranes into the individual cells to be 
treated. 

192. The combination of Claim 191 wherein the hyaluronic 
acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 

193. The combination of Cliam 190 or 191 wherein the 
immunosuppressant is a cyclosporin. 

194. For use in treating inflammation, the combination of 
a therapeutically effective amount of a non-steroidal anti- 
inflammatory agent (NSAID) and- a sufficient amount of 
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20 



""^"-^ — 

hyaluronic acid and sa^, ' 

.n.lo,u«,, derivatives, complex., "e'tL/"'" """^l^^u,,. ' 
unit, of hyaluronic acid to taciut ' J "d 
to b. treated by the „ent, p. Hn, th " 
(including scar tissue) through the c.i' 

individual cells to be treated "•mbranes into the 



19S. 
10 acid 



derivatives :::plJx,3 °a'r''°! analo,u.s. 

, ^.ompiexes, esters, fragments and sub-units of 
hyaluronic ac. is hyaluronic acid and/or salts thereof. 

" K^^'v . ""^'^ ""'^ assisting in the -elimination of tumour 
break down material (including toxins/ residua and debris) in 
a parson suffering from tumours, tha combination of a 
tharapautically effactiva amount of a non-st.roidal anti- 
inflammatory agent (NSAID) and a sufficient amount of 
hyaluronic acid and salts tharaof and/or homologues, 
analogues, derivatives, complexas, esters, fragments and sub- 
units Of hyaluronic acid to facilitate the agent at the site 
to ba treated by the agents passing through the tissue 
(including scar tissue) through the cell membranes into the 
25 individual cells to ba treated. 

197. The combination of Claim 132 wherein the hyaluronic 

acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-unirs of 
30 hyaluronic acid is hyaluronic acid and/or salts thereof. 



198. The combination of Claim 194, 195, 196 or 157 

wherein the nc- -steroidal anti-inflammatory agent (NSAID) is 
35 selected frcr, ic.T.erhacin, naproxen and [±] tromethamine salt 
of Ketorolac . 

-se in detoxifying a patient of toxins, the 
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=o»*in.tion Of a therapeutical"' amounc of a . 
"d auf f icient amounc of hyaluronic acid and"'',"'"' 
•nd/or homologue,, a„alo,ue„ derivative, ."t,! " 
^r.,«„ta and sub-unit, of hyaluronic acid to Icrr " 
5 a„„t „ 3lt, to b. treated by the a,ent, ol« 

th. tlsaue ancludln, scar tl„u., through the ce rieL'""'" 
into the individual cell, to be treated. ™'«>rane, 

" acl^, H °' "ai- "9 "herein the hyaluronic 

acid and ,alt, thereof and/or ho»olo,ue,. analogue," 
derivatives, complexes, esters, fragments and ,ub-units ot 
hyaluronic acid is hyaluronic acid and/or salts thereof. 

15 201. The combination of claim 19? or 200 in the form of 

peritoneal dialysis. • 

202 For u3e to treat a patient suffering fro« 

respiratory difficulties, the combination of a therapeutically 
20 effective amount of a bonchodilator or the like and a 
sufficient amount of hyaluronic acid and salts thereof and/or 
homologues, analogues, derivatives, complexes, esters, 
fragments and sub-units of hyaluronic acid to facilitate the 
agent at the site to be treated by the agents passing through 
the tissue (including scar tissue) through the cell membranes 
into the individual cells to be treated. 

203. The combination of Claim 202 wherein the hyaluronic 

acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 



25 



204. For use to treat vascular ischemia, the combination 

Of a therapeutically effective amount of an agent suitable for 
35 use to treat the condition and a sufficient amount of 
hyaluronic acid and salts thereof and/or homologues, 
analogues, derivatives, complexes, esters, fragments and sub- 
units of hyaluronic' acid to facilitate the agent at the site 
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to be treated by the agent 
(inciuciin. 3c« tissue, th.ou^ " V'cTu'.Iir 
individual cells to be treated. membranes in^o the 

205. The combination Claim 204 wherein t-h. u 
acid and salts thereo. , and/or hom:i ^ues 
derivatives, complexes, esters, .raiments 'an"' 3. " r^r- 
hyaluronic acid is hyaluronic acid and/or salts thereof 

206. For use to treat a person suffering from aids (HIV 
vxrus), the combination of therapeutically effective amounts 
of, ascorbic acid (Vitamin C) , a non-steroidal anti- 
inflammatory agent and an agent selected from interferon, an 
anti-viral agent, an antibiotic, dimethyl sulfoxide (DMSOl and 
combinations and thereof a sufficient amount of hyaluronic 
acid and salts thereof and/or. homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid to facilitate th« agent at thm site to be 
treated by the agents passing through the tissue (including 
scar tissue) through the cell membranes into the individual 
cells to be treated. 

207. The combination of Claim 206 wherein the hyaluronic 
acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 

208. The combination of Claim 206 or 207 wherein Dimethyl 
Sulfoxide (DMSO) is substituted for some or all of the forms 
of hyaluronic acid. 

209 • The cc.rJDinacion of Claim 206, 207 or 208 wherein the 

non-steriodal anti-inflammatory drug is selected from 
indoraethacin, naproxen and (^J tromethamine salt of Ketorolac. 

210. For use to treat herpes, the combination of a 

therapeutically effective amount of non-ionic surfactant and a 
sufficient amount of hyaluronic acid and salts thereof and/or 
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homologues, analogues, derivatives, comm 
fragm«„t3 and sub-units of hyaluronic acid T 
ag*nt .t the site to be treated by the agentsM"''''''' 
the: tiaaue (including scar tissue, through the ceiT' 
into the individual cells to be treated. -embranes 

211. For use tp treat canker sores, the combination of a 

sufficient amount of hyaluronic acid and salts thereof and/or 
homologues, analogues, derivatives, complexes, esters 
fragments and sub-units of hyaluronic acid to facilitate the 
agent at the s-.e to be treated by the agents passing through 
the tissue (..-.eluding scar tissue) through the cell membranes 
into the individual cells to be treated. 

212. For use to treat herpes zoster (shingle3)i the 
combination of a therapeutically effective amount of non-ionic 
surfactant and a sufficient amount of hyaluronic acid "and 
salts thereof and/or homologues, analogues* derivatives, 
convlaxes, esters, fragments and sub-units of hyaluronic acid 
to facilitate the agent at the site to be treated by the 
agents passing through the tissue (including scar tissue) 
through the cell membranes into the individual cells to be 
treated. 

213. The combination of Claim 210, 211 or 212 wherein the 
hyaluronic acid and salts thereof and/or homologues, 
analogues, derivatives, complexes, esters, fragments and sub- 
units of hyaluronic acid is hyaluronic acid and/or salts 
thereof . 

214. The combination of Claim 210, 211, 212 or 213, 
wherein the ncn- ionic sufactant comprises an ether or an amide 
linkage between the hydrophilic and hydropholic portions of 
the molecule . 

215. T.^e rorrbmation of Claim 214 wherein the non-ionic 
surfactant comprises nonoynol-9. 
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Per, 



216. For use to treat in^ect^o. 

a patient, the combination If J ^""-"<^-^ implants in 
amount of an antibiotic for the . effective 
the implant and a sufficient amount' oVVV ^-'-""^ing 
salts thereof and/or homoiogues anal ^^^^ and 

complexes, esters, fragments aL ;b.;ni,ror; T'^'^'^^'^ 
to facilitate the agent at the si.. k ^-^^ 
agents passing through the rrisuV^Lc^uring^-r t^ss^:: 
through the cell membranes into the indiviJi cells to 



217. For use to test a patient suffering from brain 

tumours and in respect of which swelling has occurred, the 
administration of a therapeutically effective amount of 
dimethyl sulfoxide and a sufficient amount of hyaluronic acid 
and salts thereof and/or homologues, analogue,, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
to facilitate the agent at the site to be treated by the 
agents passing through the tissue (including scar tissue) 
through the cell membranes into the individual cells to be 
treated. 

218. The combination of Claim 216 or 217 wherein the 
hyaluronic acid and salts thereof and/or homologues, 
analogues, derivatives, complexes, esters, fragments and sub- 
unit* of hyaluronic acid is hyaluronic acid and/or salts 
thereof. 

219. For the treatment of mononucleosis, the combination 
of a therapeutically effective amount of ascorbic acid 
(Vitamin C) and a sufficient amount of hyaluronic acid and 
salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
to facilitate -he agent at the site to be treated by the 
agents passing through the tissue (including scar tissue) 
through the cell membranes into .the individual cells to be 
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treated. f 

220. For the traatmenti of herpei 

th. co.bi„atl.„ Of a thexJp.utica!i, e«e " ' 
non-lonic surfactant and a suffici.L all ' " ' 

•cid and aalr, -I '"Ount of hyaluronic 

derivatl" '^"•"O' I "d/or honologuea, analogue, 

derivatives, complexes, .iters, fra<nnent. and sub-unitr'; 
hyaluronic acid tc facillfat. the agent at the site t! I 



221. The combination /of Claim 220 wherein the hyaluronic 

acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, isters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof.'^ 



222. The combination! of Claim 220 or 221 wherein the non- 

ionic surfactant compriJses an ether or an amide linkage 
between the hydrophili^ and hydropholic protiona of the 
molecure. 



223. For the use Claim 222 wherein the non-ionic 
surfactant is nonoxynol-9. 

■■ )' 

224. For the use tb treat herpes, herpes simplex type I 
and II and herpes roster (shingles), the administration of a 
therapeutically effecti\ire amount of a surfactant selected from 
an anionic surfactant and a cationic surfactant and 
combinations thereof ^nd a sufficient amount of hyaluronic 
acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid to facilitate the agent at the site to be 
treated by the agents^ passing through the tissue (including 
scar tissue) through /the cell membranes into the individual 
cells to be treated. 



225. The combination of Claim. 224 wherein the hyaluronic 
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acid and salts thereof and/ ' 
derivatives, complexes, esters ^°'"°l<='9ues, analogue,, 

hyaluronic acid is hyaluronic acid anT'"'' ^^^-nits of 

acid aad/or salts thereof. 

226. The combination of Claim 223 

anionic surfactant comprises cetyl pyridinf' ^t! "*^«^'ein the 

lilce and the cationic surfactant " ? 

Chloride and the li.e. comprises benzal.onium 

227. For the use of Claim 219 wherein the hyaluronic acid 
and salts thereof and/or homologues, analogues, derivatives, 
complexes, esters, fragments and sub-units of hyaluronic acid 
is hyaluronic acid and/or salts thereof. 

228. For the treatment of a patient suffering from 
cancer, the combination of a therapeutically effective amount 
of a non-steroidal anti-inflammatory agent a therapeutically 
effective amount of an anti-cancer agent, and a sufficient 
amount of hyaluronic acid and salts thereof and/or homologues, 
analogues, derivatives, complexes, esters, fragments and sub- 
units of hyaluronic acid to facilitate the agent at the site 
to be treated by the agents, passing through the tissue 
(including scar tissue) through the cell membranes into the 
individual cells to be treated. 

229. The combination of Claim 228 wherein the hyaluronic 
acid and salts- thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 

230. The combination of Claim 228 or 229 further 
comprising a therapeutically effective amount of Ascorbic Acid 
(Vitamin C) . 

231. The coTjDination of Claim 228, 229 or 230 wherein the 
non-steroidal anti-inflammatory agent is selected from 
indomethacin , .-.aproxen and [ + ] tromethamine salt of Ketorolac. 
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For use to cr.at cank.r sores ... 
th.r.p.utica.ny effective amount of aXp;a 2 " ' 

.ufflcl.„t amount of hyaluronic acid and salt""""" * 
ho-olo,„.s, analogues, derivatives lZ\ 
5 fragments and sub-units of hyaiuron c acid s"»- 

facilitate the a,ent at th, site to .e trea«d TT"' " 
P."in, throu,h the tissue <i„cludin, scar tissued thr! TT 
cell ™.^ranes into the individual cells to Ve treated '" 

" al!d . Cl^i" 232 -herein the hyaluronic 

derivat ho»olo,ue,. analojes 

derivatives, complexes, esters. f.-.,.ent, and sub-units =; 
hyaluronic acid is hyaluronic acid and/or salts thereof. 

IS 234. For us. to treat back pain, the combination of a 

therapeutically effective amount of a non-steroidal anti- 
intlammatory agent and a sufficient «,ount o* hyaluronic acid 
and salts thereof and/or homologues, a^ilogu.,, derivative,, 
co»pl.x.s, esters, fragment, and sub-unit, of hyaluronic acid 
to facilitate the agent at the site to be treated by th. 
agent, passing through the tissue (including scar tissue) 
through th. cell membranes into the Individual cells to be 
treated. 

5 235. The combination of Claim 234 wherein the hyaluronic 

acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 

236. The combination of Claim 234 or 235 wherein the non- 
steroidal anti-inflammatory comprises indomethacin, naproxen 
and a combinat.cn thereof. 

237. The combination of Claim 234 or 235 wherein the non- 
steroidal anti-^r.f la.Tunatory comprises [ + ] tromethamine salt of 
Ketorolac. 



238 



For use to treat a patient suffering from HIV 
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(AIDS), the combination of a 
Of A,corbie Acid <Vit<i™i„ ' 

amuae of . non-steroid.l a„tV .\'*""^""'''"-'-y .«e„iv. 

""^^"inflammatory and a sn#*- 
amouat: of hyaluronic acid and s-i,-, 1 ^"'f^cient 

salts thereof and/or homoloou^* 
analogues, derivatives, complexes —i.. - °«'Oiogues, 
«nii., K , . <=o'npiexes, esters, fragments and sub- 

units Of hyaluronic acid to facilitate the agent at the site 
to be treated by the agents passing through the tissue 
(including scar tissue) through the cell membranes into the 
individual cells to be treated. 

239. The combination of Claim 238 wherein the hyaluronic 
acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 

240. The combination of Claim 237 or 239 wherein th^ non- 
steroidal anti- inflammatory is indomethacln. 

241. The combination of Claim 238^ 239 or 240 further 
20 comprising interferon. 

242. The combination of Claim 238, 239, 240 or 241 
... further comprising Dimethyl Sulfoxide (DMSO) and wherein some 

or all of the forms of the hyaluronic acid may be substituted 
25 by therapeutically effective amount of dimethyl sulfoxide. 

243. For the use of Claim 174, 175 or 176 further 
comprising interferon. 

30 244. For the use the Claim 174, 175, 176 or 243 further 

comprising dimethyl sulfoxide and wherein some or all of zhe 
forms of the hyaluronic acid may be subsciruced by 
therapeutically effective amounts of dimethyl sulfoxide. 

35 245. For e.ahanced neoplastic activity and effect, the 

administration of a therapeutically effective amount of 
ascorbic acid and a sufficient amount of hyaluronic acid and 
salts thereof and/or homologues> analogues, derivatives. 
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■^'CAW/OBJ,, 

complex.,, esters, trasments and sub-units =f k 

t- facilitate the a,.„t at th. site to be «xa 

.,.nts passing through th. tissue ,in=iu'i„r"r 

s"ts °' hyaluronic acid and 

- - .xaiu:.::-;^ /nZ: sVitrthrrrir" °' 

• For enhanced neoplastic activity and effect th« 

co^xnation of a therapeutically effective amount of asJorM 
acid and a sufficient amount of hyaluronic acid and salts 
thereof and/or homo logues, analogues, derivatives, complexes, 

fllli!: r T""^" sub-units Of hyaluronic acid to 

facilitate the agent at the site to b. treated by th. agents 

c!!! L'"""'" ^'"^^""^"'^ tissue, through th. 

cell membranes into the individual cells to be treated. 

ac!d a . ^ ^' ^^-i" «»»ereln the hyaluronic 

acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof 



30 



25 

249. A method of increasing activity of macrophages in 

mammals suffering from disease, .he administration of an 
effective amount of a non-steroidal anti-inflammatory agent 
(NSAID) and a sufficient amount of hyaluronic acid and salts 
thereof and/or homologues, analogues, derivatives, complexes, 
esters, fragments and sub-units of hyaluronic acid to 
facilitate the agent at the site to be treated by the agents 
passing through the tissue (including scar tissue) through the 
cell membranes into the individual cells to be treated 
35 sufficient to increase activity of macrophages in mammal 
suffering disease. 



250. 



The use of Claim 249 wherein. the hyaluronic acid and 
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salts thereof and/ot homolooue, . , 

oon.pl«.,, esters, fragment, and tub ='""«iv„, 
is hy.luro„l= acid and/or salts t^rr^f"" °' "'''"°"^= 

251. The use of Claim 249 or u • 

steroidal anti-inf lammator. agent l.sZ TZ.Z T' 

::torr""' ^romethamine^ri/-: 

252 For increasing activity of macrophages in mammals 

suffering fron disease, the combination of an effective amount 
of a non-steroidal anti-inflammatory agent (NSAlD) and a 
sufficient amount of hyaluronic acid and salts thereof and/or 
homologues, analogues, derivatives, complexes, esters, 
fragments and sub-units of hyaluronic acid to facllitace the 
agant at the site to be treated by the agents passing tttrough 
the tissue (including scar tissue) through the cell menbranes 
into the individual cells to be treated sufficient to increase 
activity of macrophages In mammal suffering disease. 

253. The combination of Claim 252 wherein the hyaluronic 
acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 

254. The combination of Claim 252 or 253 wherein the non- 
steroidal anti-inflammatory agent (NSAID) is selected fr-- 
Indomethacin, naproxen, and (+.] tromethamine salt cz 
Ketorolac . 

255. A method of decreasing the side effects of 
administering a non-steroidal anti-inflammatory agent (MSAID) 
in a patient suffering a disease taking non-steroidal anti- 
inflammatory agent (NSAID), the administration of an effective 
amount of a r.cr.-steroidal anti-inflammatory agent (NSAID) for 
treating the patient and a sufficient amount of hyaluronic 
acid and sa.rs thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
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tryaluronic acid to facilitate the agent at 

treated by the agents passing through the ti!!' '° 

scr tiasue) through the cell .e.branes Into ^ 

C.113 to be treated to decrease the side effects 0;^^^''"^' 

steroidal anti-inf la^natory . 

256 The use of Claim 255 wherein the non-steroidal anti- 

inflanunatory is indomethacin. 

257. The use of Claim 255 wherein the non-steroidal anti- 
inflammatory agent (NSAID) is selected from indomethacin, 
naproxen, and [+.] tromethamine salt of Ketorolac. 

258. For decreasing the side effects of administering a 
non-steroidal anti-inflammatory agent, the combination of an 
effective amount of a non-steroidal anti-inflammatory agent 
(NSAID) for treating the patient and a sufficient amount of 
hyaluronic acid and salts thereof and/or homologues, 
analogues, derivatives, complexes, esters, fragmnts and sub- 
units of hyaluronic add to facilitate the agent at the site 
to be treated by the agents passing through the tissue 
(Including scar tissue) through the cell membranes into the 
individual cells to be treated to decrease the side effects of 
the non-steroidal anti-inflammatory. 

259. The combination of Claim 258 wherein the non- 
steroidal anti-inflammatory is indomethacin. 

260. The combination of Claim 258 wherein the non- 
steroidal anti-inflammatory agent (NSAID) is selected from 
indomethacin, naproxen, and [+.] tromethamine salt of 
Ketorolac . 



261. For the prevention of topical infection, the 

administration of an effective amount of an anti-metabolite 
and a sufficient amount of hyaluronic acid and salts thereof 
and/or homologues, analogues, derivatives, complexes, esters, 
fragments and sub-units of hyaluronic acid to facilitate the 
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. agent at: the site to be treated' by 

the tissue (including scar tissue) T ''^"'"^ ^^^'^ough 

into th* individual cells to be tr... ^""^ """^'^ "Membranes 

5 262. For the use of Claim 261 wherein u , 

is hyaluronic acid and/or salts thereof. 

10 263. For .he prevention of topical infection, the 

combination of an effective amount of an anti-metabolite and a 
sufficient amount of hyaluronic acid and salts thereof and/or 
homologues, analogues, derivatives, complexes, esters, 
fragments and sub-units of hyaluronic acid to facilitate the 
agent at the site to be treated by the agents passing through 
the tissue (including scar tissue) through the cell membranes 
into the individual cells to be treated. 

264. The combination of Claim 263 wherein the hyaluronic 

20 acid and salts thereof and/or homologues, analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof. 



2^^- ^o^^ 'Jse to treat bone pain, muscle pain and/or 

inflammation, the administration of an effective amount of 
Ascorbic Acid (Vitamin C) and a sufficient amount of 
hyaluronic acid and salts thereof and/or homologues, 
analogues, derivatives, complexes, esters, fragments and sub- 
unita of hyaluronic acid to facilitate the agent at the site 
to be treated by the agents passing through the tissue 
(including scar tissue) through the cell membranes into the 
individual ceils to be treated. 

^5 266. The use of Clai.-n 265 wherein the hyaluronic acid and 

salts thereof and/or homologues, analogues, derivatives, 
con^lexes, esters, fragments and sub-units of hyaluronic acid 
is hyaluronic acid and/or salts thereof. 
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26^- For use to 

Inflammation th- J^'^^^ bone pain, muscle pain . 

the combination u . P^J-n and/or 

•»t",, fragment .„c ,ub-u„it, of h , ' ""P^""- 
Sacilttate Che agent at th. .4, "Vlu^nic acid to 

P.s.in, through 'he t ",„e a c L'd" 

cell membranes '.to the indi , 

-nto the individual ceils to be treated. 



10 268. 



acid and '?a.T't"h"°"/' --^""onio 
derivatives, ^-o-rpir/^r^r^"; --oiogu.,, analogues, 

.Valurohic ac. is ...JroriL ^dr V.rthir." ^" " 

" "^=-n^^oror;^b=r/~ 

aceytylsalicylic acid and a auffi^i—^ ^-ccive amount of 
acid and saitsi - »«'«icia«t amount of hyaluronic 

3c« ti,sL, 'includin, 

tr::::r — 

" n!d an. "■^'"•""'■> "-"ein the hyaluronic 

.eid and salts thereof and/or homologues. analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hmuronlc acid is hyaluronic acid and/or salts thereof. 
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2 7 X 

For the use to enhance prostaglandin synthesis 
inhibition a patient, the administration of a 

therapeutically effective amount of aceytylsalicylic acid and 
a sufficient amount of hyaluronic acid and salts thereof 
and/or homolcc.es, analogues, derivatives, complexes, esters, 
fragments and sub-units of hyaluronic acid to facilitate the 
agent at the s^te to be treated by the agents passing through 
the tissue (including scar ,tissue> • through the cell membranes 
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into the individual cells to be t 



seated. 
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^^'^ ^^'^ Of Claim 271 wh^r-^ w 

'-^^^ ^*^«'«of and/or homologies a^i -id 

^ -co4lexos, este„, fragments and Tub-u: f^^^^^^-- 

^hyaluronic acid and/or salts thereof ^y^l-ronic acid 

273. For enhancing oxygenation of tissue bv «. * ■ 

::r: ::rr or;e;/u3:::":::: 

and a sufficient amoun, of hyaluronic acid and salts thereof 

:™'"°'r"^" complexes, 

fragments and sub-units of hyaluronic acid to facilitate the 
agent at the site to be treated by the agents passing through 
the tissue (including scar tissue) through the cell membrane, 
into the individual cells to be treated. 

274 The combination of Claim 273 wherein the hyaluronic 

acid and salts thereof and/or homologueav analogues, 
derivatives, complexes, esters, fragments and sub-units of 
hyaluronic acid is hyaluronic acid and/or salts thereof 
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1/1 



0.5 



0.4 



0-3 _ 



0.2 



0.1 



COMPARISON OF ABSCESS SIZE (gm) 
(ON DAY 7) 




G«ntamycin ♦HA 

(Ctdo) 



Gtntamycln 

(Cldo) 




Control 



*P< 0.05, vs. Cldo and HA groups. (LSOnRT. Ounken's) 
Gantamycin (Cldo) and/or HA wara injacted i.n., 
B.t.D. for 5 days postoparattvely. 

Cldo: 2mg/kg/dey (3 mg/kg/day for human baing) 

HA: 4fng/kg/day (equivalant to 200mg/day for 70kg human Daing) 
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